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Compact discs 
are simply too 
expensive 


Just recently the Federal Cabinet has 
been deliberating on the cost of CDs 
and trying to decide whether to open 
the industry to more competition from 
overseas suppliers. Predictably, the lo- 
cal recording industry has trotted out 
the usual jaded and faded "rock stars" 
to plead their special case. 


Well, they can plead all they want and the Government can decide to do 
something or nothing but whatever happens, the sales of CDs will continue 
to fall while they stay at around $30 or more. Record buyers instinctively 
know that $30 for a piece of plastic is just too much. Every time they see a 
computer magazine with a CD-ROM stuck to the front they get the same 
subliminal message rammed home: CDs and CD-ROMs are dirt cheap to 
produce. 

That message is reinforced when you go to weekend street stalls and see 
literally hundreds or thousands of CDs being knocked down at far less than 
830. And of course, there are any number of Australian musicians who have 
decided to have their own CDs produced and they happily sell them for less 
then $30 and they do very nicely thank you very much. There are also a 
number of classical labels such as Naxos which retail for $9.95 and by and 
large, they are very good buying. 

All of the above is bad enough for the record marketing companies with 
their King Canute stance but there are several other factors eating away at 
the sales of full priced CDs. First, most people don't much like the current 
crop of so-called "rock stars" and neither do the radio stations. More and 
more they play the music of the 60s, 70s and 80s. That should tell the record 
companies something. 

Second, sales of recordable CDs are booming. You can now buy them for 
close to $5 each in quantities of 10. You can bet your life that most of these 
are not being used just to copy data and software; they're being used for 
pirate copies of CDs. 

Third, many people are buying CDs overseas, either via the Internet or via 
overseas travel. You can save a bundle and the choice is much wider too. 

So no matter what the record companies do, while ever their full priced 
CDs sell for $30, they are going to be white-anted. The first company to 
reduce their prices to around $20 will make a killing. 


Leo Simpson 
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A heart 
transplant 
or an agin 
computer 


Should you buy a new computer or 
upgrade an existing one? Often it depends 
on how much money you have and 
whether or not you're prepared to delve 


into your machine. 


WANTED – no needed — a new 
computer Since purchasing my 
last computer just on two years 

ago, software had become so complex, 
so demanding that my current ma- 
chine simply wasn’t up to it any more. 

Т guess I’m luckier than the average 
computer owner. All told I have three 
computers at home, not because I'm 
greedy but more because until a cou- 
ple of years ago I kept expanding the 
system as a new model came out. So I 
have managed to assemble a system 
which would doa small office reason- 
ably proud. Then again, that’s exactly 
what my home system is for—a small 
office. 
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By ROSS TESTER 


And while I also have a reasonable 
amount of hard disc storage (well, with 
two or more drives in each machine 
you'd expect that), the one thing I 
don’t have is performance. I have one 
computer with a fairly slow 100MHz 
586 processor but the majority of my 
work was still being done on an old 
faithful 486 machine. 

Until fairly recently that didn’t mat- 
ter too much because most of the 
crunching power I needed was done 
elsewhere. However, I had to prepare 
a colour brochure recently and sitting 
watching that infernal hourglass on 
the screen convinced me that the time 
had come! After all, Mr Gates’ hour- 


glass was costing me money! But 
which way to go? 


The basis specs 
Thad already decided on the type of 
computer I wanted. The basic specs 
were: 
(1) a proven motherboard with the 
fastest processor I could afford; 
(2) the best graphics card I could af- 
ford; 
(3) the most memory I could afford 
(absolute minimum 32Mb); 
(4) a very fast CD-ROM drive and a 
large hard disc (or two or three). 
With the price of computers almost 
in free fall over the past year or so, 


ABOVE: the new ASUS motherboard 
in "bare bones" form. At top left are 
the four sockets for 72 pin DRAM, 
below that the expansion slots — white 
PCI and black ISA. The large white 
Socket at bottom right is the "ZIF" 
socket for the CPU. The board will 
take anything from a 33MHz 486 to a 
200MHz Pentium (or equivalent). 


was it really a proposition to do what 
I've done every time before — upgrade 
the existing computer? Or would it be 
better to simply lash out and buy a 
brand new all-singing, all-dancing 
computer. After all, the sort of ma- 
chine I wanted was being regularly 
advertised for about $2500 or less. 
"Oh no," she said (she being the she 
who must be obeyed). "Not another 
computer. You already have three and 
you can only use one at a time." 
Having seen all the advertisements 
for what amount to some very good 
machines, I'm still not sure she was 
right. But I was able to make a con- 
vincing argument for upgrading one 
of the existing machines. Ours is no 
different from many mum & dad busi- 
nesses, “mum” is not only the one 
who must be obeyed . . . she also 


keeps a pretty tight reign on the cheque 
book! 

Looking at it logically (how else do 
you look at a computer), I already had 
most of what I needed. First, the old 
486 had a perfectly good tower case, 
complete with power supply, a floppy 


The Matrox Millenium II graphics 
card that was purchased has 4Mb 
of memory (WRAM) on board, with 
provision to expand this to 16Mb. 


drive and three hard disc drives with 
over 6Gb capacity. It also had a mag- 
neto-optical drive and not one CD- 
ROM drive but five (one is a high- 
speed drive, while the other four are 
integrated into a CD-ROM jukebox). 
As for the internal cards, there was 
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The difference between ISA and PCI cards is clearly visible in this photo. The 


top card is an Adaptec SCSI controller 


(ISA) while the lower is the Matrox 


Millenium II graphics card. Note the difference in the contacts along the bottom 


edges of the cards and the fact that the 
opposite side of the card to the ISA. 


a SCSI controller (it handled one of 
the hard discs and the M-O drive), a 
graphics card which was good but not 
spectacular, a network card and an 
T/O card. 
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PCI card has its components on the 


The graphics card would have to go 
but I was happy with the SCSI con- 
troller and the network card. And if I 
bought a new motherboard, the 1/0 
card would no longer be needed be- 


After considerable 
research and then 
searching, we 
purchased an AMD 
200MHz K6 CPU 
chip to go with the 
Asus motherboard. 
It offers excellent 
performance and 
was significantly 
cheaper than the 
Pentium equivalent. 


cause the I/O is now usually built in. 

Finally, there was the monitor, key- 
board and mouse, all of which were 
fine. Buying a new computer would 
therefore duplicate much of what I 
had and leave me with the job of trans- 
ferring some of the components out of 
my existing system to the new ma- 
chine. It didn’t make a lot of sense. 

So I went down the upgrade path. 
In the end, I saved a few dollars and I 
got exactly the configuration I wanted 
—after all, I chose it! I’m also very sure 
about the quality of the computer — 
something that can be a problem with 
some bargain-priced systems. After all, 
ifthey are that cheap, something must 
suffer. 


The motherboard 


There are motherboards . . . and 
then there are motherboards. Today, 
most use one of the Triton chipsets 
and there are several of these; eg FX, 
VX, HX, TX and LX. Note that only 
some of these support the recently 
introduced high-performance SDRAM, 
so choose carefully if you want to use 
this type of memory. 

Just how well a motherboard will 
perform depends not only on which 
Chipset it uses but just as importantly 
how clever the designers have been. 
Some take shortcuts which might in- 
crease performance in one direction 
but degrade it in another. 

Iremember only too well a mother- 
board I bought a few years ago which 
worked perfectly well with good old 
DOS. Then Windows came along (ac- 
tually Windows 3) and it simply re- 
fused to work. I took it back to the 
supplier and he swapped it, no prob- 
lem at all. “We've had a lot of these 
motherboards come back recently," he 
said. The new motherboard was based 
on the same chipset but from a differ- 
ent manufacturer. It ran Windows 
without a hitch. 

After perusing various catalogs and 
advertisements, I finally settled on an. 
“ASUS” brand motherboard costing 
around $300. Although it uses the HX 
chipset and doesn't support SDRAM, 
this particular board was good value 
at the time. Since then of course, the 
technology has moved ahead and now, 
six months later, you would probably 
choose one of the later models that 
does support SDRAM. 


The processor 
Everywhere you go these days you 


hear about the marvels of the Intel 
Pentium processor. They're even ad- 
vertising the things on TV! Until now, 
all my computers had been based on. 
Intel processors but there was a new. 
kid on the block which was getting a 
lot of attention. 

AMD, a company formed by former 
Intel staffers, had produced a number 
of "clone" chips over the years with 
little success. But its newest offering, 
the K6, seemed to outperform the 
equivalent Pentium in just about every 
test I had read. Just as importantly, the 
K6 offered the MMX, or "Multimedia 
Extension", capabilities which Intel 
had fairly recently started including. 

Ifthe K6 outperformed the Pentium, 
how did the price stack up? It took a 
bit of digging when I first started this 
project (about six months ago) but 
eventually I found a couple of suppli- 
ers who handled the K6. And, at the 
time, it was significantly cheaper than 
the Pentium equivalent. 

That quickly made up my mind. 
My new PC would have a КӨ proces- 
sor, That decision was the easy part. 
Getting my hands on one of the little 
beasties proved a lot more difficult! 
No-one had, or could get, stock. A lot 
of people advertised them but all had 
the same story: sorry, weeks away. 

Idon’t know how many phone calls 
I made but in the end, perseverance 
paid off. Eventually, I found a sup- 
plier who had one available because 
of a cancelled order. Did I want it? I 
drove across Sydney to make sure I 
got it! 


Memory 


The price of memory today is a frac- 
tion of what it was even last year. 
That's good news because most appli- 
cations today appreciate every last byte 
of memory you can throw their way. 
In fact, some applications I use regu- 
larly won't even wake up with 16Mb 
of memory. They want 32Mb and are 
even happier with 64Mb or more. 

Unfortunately though, the price of 
memory doesn'tincrease pro-rata with 
the amount of memory. 18МЬ sticks 
cost around $90 and 32Mb sticks 
around $180. But 64Mb modules cost 
$600, a price increase that's closer to 
exponential! Therefore, until the price 
of large memory sticks drops even 
further, Г] have to settle for the smaller 
sticks. 

Note that on this type of mother- 
board, there are four memory sockets 


ТЫ 


А CPU cooling fan is essential for removing the large amount of heat generated 
by high-end CPU chips. It comes complete with a male and female power plug 


adaptor which allow a quick series connection to an existing power cable. 


a m c 


= D^ orm 
The CPU chip must be inserted with the correct polarity if you don't want to see 
several hundred dollars go up in smoke – literally. No force is required to insert 
the chip — it is locked in place after insertion by pushing down on the lever 


shown, hence the name Zero Insertion Force (or ZIF) Socket. 


in two banks. Each socket in a bank 
must be filled with the same type of 
memory — eg, 2 x 8Mb for 16Mb. The 
other bank can have different sticks 
(as long as both sockets in the same 
bank have the same memory). 

In my case, I used 2 x 32Mb sticks to 
achieve the 64Mb I wanted. Of course, 
Icould have chosen 4 x 16Mb but this 
would have meant my future options 
were cut off. As mentioned above, I 
really want more memory but having 
all four sockets filled would have 


meant throwing memory away in the 
future. 

And that led to frustration No.2. 
You'd think that memory would be 
pretty easy to get, wouldn't you? Not 
so! When I finally placed an order, I 
was told that the wholesalers were 
out of stock of 32Mb modules and 
weren't getting any more for a week or 
so. “We have plenty of 16Mb mod- 
ules, though”. 

A few phone calls to other suppli- 
ers turned up the same story so I had 
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Two 32Mb “sticks” give the computer 64Mb of memory. These were inserted into the Bank 0 sockets, 
while the two Bank 1 sockets were left empty. That’s for future expansion if and when memory 


becomes even more affordable. 


to sit on my hands for several days! 


Graphics card 

Most “bargain” computers come 
with a fairly basic graphics card. How- 
ever, if you do any serious work in- 
volving graphics or even play graph- 
ics-intensive games (I do the former, 
not the latter) you need a go-fast graph- 
ics accelerator card. 

What these cards basically do is 
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free the computer's CPU of a lot of its 
housekeeping tasks. The CPU is then 
leftto do the work it's supposed to do, 
with the graphics management han- 
dled to a large degree by the card. The 
better the card, the more it can handle 
and the faster the machine, at least in 
general terms. 

There are a lot of cards around. 
Once again, after reading the reviews 
and technical information, I made 


what I believe is a very good choice: 
the Matrox Millenium II. The model 1 
purchased has 4Mb of memory 
(WRAM) on board, with provision to 
expand this to 16Mb. That's a lot of 
video memory but would be quite 
worthwhile for some applications. The 
one big sticking point is cost: you can 
put 64Mb of DRAM into your compu- 
ter for a lot, lot less than you can put 
16Mb of WRAM on the graphics card. 

As you can see, the choice of com- 
ponents for my computer upgrade has 
been a compromise all the way 
through. Given a blank cheque, I 
would simply buy the very latest 
300MHz Pentium II machine with 
384Mb of memory. But like most of 
our readers, blank cheques don't come 
my way very often! 

Anyway, after a few phone calls 
and some running around, I now had 
the motherboard, the graphics card 
and the CPU. The new memory turned 
up a week later and I was ready and 
raring to go. 


Out with the old 


The first step is to disassemble the 
existing computer. Before you start 
attacking it with a screwdriver though, 
you need to let your computer know 
it's aboutto havea transplant. Yes, the 
computer has a brain — but it's not that. 
clever! 


LEFT: the “System” Icon in your control panel (click 
Start, Settings, Control Panel) opens up the path to all 
the information about your particular computer. 


AddNew Add/Remove Date/Time 
Hardware Programs 


BELOW: removing devices drivers (as distinct from 
physically removing the devices) from your computer is 
easy: just highlight the item to be removed and then click 
the Remove tab. A confirmation box comes up to make sure 
you really want to do it because it's a pretty radical step! 
Click on OK and the device no longer exists. 


Every time you turn on your com- 
puter, it "knows" what it has inside it. 
When you add new hardware, you 
need to load drivers to make that hard- 
ware work. That information stays on 
the hard disc and is loaded when the 
computer is “booted”. 

Making wholesale changes to hard- 
ware - especially the motherboard — is 
almost certain to addle the poor com- 
puter's brain so it won't know where 
(or more correctly who) it is! The way 
around this problem is to first remove 
all the existing device drivers so that 
the machine can rediscover its new 
hardware. 

To do this, you first activate the 
Control Panel (via My Computer or 
Start, Settings), then double-click the 
System icon and select the Device 
Manager tab. This presents you with a 
list of the devices in your machine 
and you select each one in turn and 
click the Remove button. 

As far as the computer is concerned, 
this is a pretty radical step so it dou- 
ble-checks each time to make sure 
you really want to do it. And, of course, 
once it’s all done, the computer is no 
longer usable. 

The next step is to exit Windows, 
turn the computer off and remove all 
plugs from the back, including the 
power cords. This done, the cover can 
be removed and the various expan- 
sion cards (sound, video, etc) removed 


5 $8, OPTi 820930 Sound System 
9-27 Ports (COM & LPT) 
E & SCSI controllers 


by undoing the screws on the back- 
plane. It’s important to handle the 
cards by their edges only, to avoid any 
possibility of static damage to the 
onboard components. 

Incidentally, I've removed and re- 
placed literally hundreds of cards and 
motherboards over the years and have 
never damaged one. No, I tell a lie – 
there was that time I dropped one on 
the floor and ran over it with the chair 
wheel. However, I have never dam- 
aged one through static electricity. Of 
course, there can always be a first 
time and Mr Murphy says that it will 
be either the most expensive or the 
most irreplaceable card that cops it. 

If at all possible, leave any cables 
connected to the cards in place so that 
you don t get them back-to-front on 
reassembly. 

In some cases, the motherboard 


mounts underneath an L-shaped 
power supply. Usually, it can be slid 
out from under the supply but we 
have seen cases where it is such a 
tight fit that the power supply itself 
must first be removed. Fortunately, 
this is quite simple — normally just 
four screws hold it in place. 

Typically, the motherboard will be 
mounted on a number of plastic pil- 
lars held captive in keyed slots and 
will be secured by a single screw. Once 
this screw is removed, you simply 
slide the motherboard towards the 
edge of the case and then lift it out 
with its stand-off pillars intact. 


Clean the case 

If it is more than a year or so old, 
you will probably find your computer 
is filthy inside. The fans do a great job 
of keeping everything cool but they 
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Here, the motherboard has been mounted in the case, ready to accept the 


various I/O cards. The difference between ISA and PCI slots is clear: the four 
white sockets are for PCI cards, while the three black sockets accept ISA cards. 
Note that we changed the fan pictured on a previous page to one with more 


power. 


also suck in dust. While the computer 
is disassembled give the case a good 
spring clean. 


Preparing the motherboard 


There are only a couple of steps you 
need to take here: insert the memory, 
install the CPU; and set any required 
jumpers on the board. OK, so that's 
really three steps. I never was good at 
maths. 

First start with the memory. As pre- 
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viously discussed, memory comes on 
"sticks". These consist of a number of 
memory chips on a small PC board 
andare simply inserted into the appro- 
priate sockets on the motherboard. 
This is usually just a matter of sliding 
the board into the socket at an angle 
and then pushing it to near-vertical 
until it is held in position by two 
retaining clips. 

Note that each memory board has a 
corner cut-out so that it can only be 


inserted one way. Never try to force 
memory into the socket if it doesn't 
want to go— chances are, it's the wrong 
way around. 

Also note our comments before 
about memory banks. The two Bank 0 
sockets must each be filled with the 
same type of memory, as must the 
Bank 1 sockets. However, the memory 
in Bank 0 can be different to the 
memory in Bank 1. Normally, the 
Banks are clearly identified on the 
motherboard and in the manual. Note 
that you must completely fill a bank 
or leave it completely empty. As long 
as Bank 0 is filled, Bank 1 can be left 
empty or vice versa. 

Now we move on to the CPU. As we 
are playing with the best part of five 
hundred dollar's worth of chip, it 
should be left in its protective cover 
until the last moment. You must also 
take all the usual precautions for han- 
dling CMOS chips; ie, don't touch the 
pins, discharge yourself to the case, 
and so on. 

To install the chip, first locate the 
small dot or slightly angled corner on 
the CPU -this aligns with a blank area 
(where one hole is missing) on the 
motherboard socket. Most sockets used 
these days are ZIF (Zero Insertion 
Force) types. These have a little lever 
alongside the socket which is un- 
clipped and raised to allow the CPU 
to be inserted. It is then lowered and 
locked to hold the CPU captive in the 
socket. 

When the lever is raised, the CPU 
should drop easily into the socket. 
Because of its pin layout, the CPU can 
only go in one way, so you can’t get it 
wrong unless you're completely ham- 
fisted and force it in so that one pin is 
bent over. 

High-end CPUs such as the K6 or 
Pentiums require forced air cooling, 
so that they don’t run too hot. This is 
achieved via a miniature fan which 
clips to either the CPU or to the socket 
underneath. 

Smear some heatsink compound on 
the fan heatsink before you place it on 
the chip and then lock the connecting 
clips into place. The fans which clip 
to the CPU have tiny levers which are 
squeezed together to force the clips 
apart. The fans which clip to the socket 
have a one-piece clip which mates 
with lugs on the socket. 

Either way, mount the fan so that its 
airflow is directed across any heat- 
sensitive componentry on the mother- 


board — on the new motherboard we 
selected there were several compo- 
nents with heatsinks attached imme- 
diately alongside the CPU socket. Re- 
fer to your motherboard manual if 
unsure. 

The fan's power is supplied either 
from an adaptor plug/socket set which 
attaches to one of your power supply 
plugs or, in some cases, via a dedi- 
cated power socket on the mother- 
board. If it is the latter, connect the fan 
now. Otherwise, leave it until final 
assembly. 


Setting the jumpers 

There are several sets of jumpers on 
the motherboard which must be set 
according to the speed and type of 
your CPU. 

One important setting is for the CPU 
voltage — get it wrong and you could 
damage the CPU. You will need to 
determine the correct setting from ei- 
ther the CPU itself, from documenta- 
tion that comes with it or from docu- 
mentation that comes with the mother- 
board. 

In our case, the correct voltage for a 
K6 (2.9V) was printed on the chip. In 
addition, a sticker was included with 
the motherboard, because the manual 
made no reference to a K6 chip (the 
K6 was released after the mother- 
board). 

Another two jumpers are used to 
set the bus frequency and the bus ra- 
tio. Most motherboards today can be 
set to run at a bus frequency of 50MHz, 
60MHz or 66MHz, with the CPU run- 
ning at a multiple of this frequency 
(the bus ratio). For example, a 200MHz 
CPU runs on a 66MHz bus with a bus 
frequency ratio of 3 (ie, 66 x 3 = 200 or 
thereabouts). 

It's just a matter of setting one 
jumper to select the bus frequency 
and the other to select the bus ratio, to 
set the speed at which the CPU runs. 
The details will all be listed in the 
manual for your motherboard. 

Incidentally, don’t be tempted to 
run the CPU at a speed higher than its 
designated rating — eg, a 100MHz CPU 
at 2x on a 66MHz bus (equivalent to 
133MHz CPU) or even 2.5x. While 
this sometimes appears to work, the 
CPU was never designed to run at this 
speed and often fails through over- 
heating. The system will also be crash- 
happy. 

Other jumpers on the motherboard 
may also require changing, depend- 


ing on your particular setup. There's 
only one way to find out and that's to 
carefully go through the manual, 


Reassembly 


As you might expect, reassembling 
the case is basically a matter of rev- 
ersing your disassembly steps. But 
(there's always a but, isn’t there?) your 
new motherboard may well be a dif- 
ferent size to your old one. Fortu- 
nately, the mounting hole locations 
are standardised and you should have 
no problem there. To be sure, place 
the motherboard in the case and check 
the line-up. 

The standoffs will have to be re- 
moved from your old motherboard so 
you can use them on your new one. To 
remove them, grip their tops with 
needle-nosed pliers and push them 
through the board. 

Some motherboards have an edge- 
mounting standoff. This prevents the 
board from flexing, especially when 
cards are inserted into the slots. My 
old board had one of these but the 
components on the new board were 
too close to the edge to fit this stand- 
off. Other types of standoffs you might 
find used include blind types which 
do not fit into holes in the case but 
again are designed to keep the board 
straight. If you have a hole on your 
motherboard which doesn’t seem to 


There are the various jumpers on the motherboard which need to be checked 
and/or set. Go through the manual carefully to find out what’s required, 


mate with a hole in the case, a blind 
standoff might be called for. 


Card insertion 


What's this? Your old cards don't 
match the slots on your new mother- 
board? 

Over the past few years there have 
been several standards for slots: 8-bit 
ISA, 16-bit ISA, VESA and PCI to name 
but a few. Older cards are more likely 
to be ISA and most new motherboards 
normally have at least three ISA slots 
and almost invariably they will be 16- 
bit. Any 8-bit ISA cards you want to 
use can be simply plugged into half of 
a 16-bit slot. 

VESA cards won't fit into anything 
but VESA slots and new motherboards 
don’t have VESA slots, so these cards 
will have to be replaced. Fortunately, 
the majority of cards these days are 
much cheaper than they once were. 

If you are buying new cards, PCI 
will give you the best performance 
and compatibility. However, note that 
some cards are only available as ISA 
types. 

Before inserting the cards, take a 
few minutes to plan their location. 
You can either end up with a dog's 
breakfast of cables going hither and 
thither, or you can make it logical and 
neat. Naturally, the more drives, etc 
you have, the worse cabling will be. 
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ROM PCI/ISA BIOS (PI55T2P4) 
PNP AND PCI SETUP 


AWARD SOFTWARE, INC. 


Auto 
Auto 
Auto 
Auto 
32 PCI Clock 


Slot1 (RIGHT) IRQ 
Slot 2 IRQ 

Slot 3 IRQ 

Slot 4 (LEFT) IRQ 
PCI Latency Timer 


Used By ISA : No/ICU 
Used By ISA : No/ICU 
Used By ISA : Yes 

Used By ISA : No/ICU 
Used Ву ISA : No/ICU 
Used Ву ISA : Yes 

Used Ву ISA : No/ICU 
Used Ву ISA : No/ICU 
Used Ву ISA : No/ICU 
Used Ву ISA : No/ICU 


DMA 1 Used By ISA : Yes 

DMA 3 Used By ISA : No/ICU 
DMA 5 Used ByISA : No/ICU 
ISA MEM Block BASE : No/ICU 


NCR SCSI BIOS 
USB function 


AUTO 
Disabled 


Select Item 
Modify 
Color 


Quit 11--« 
Help PU/PD/+/- 
Old Values (Shift)F2 
Load BIOS Defaults 

: Load BIOS Defaults 


f you have non Plug’ w'Play ISA (legacy) cards, then you need to reserve 
their IRQ assignments in a section of the CMOS setup labelled “PnP and PCI 
Setup" (or similar), as this screen mock-up shows. This prevents a PNP 


cards. 


Butat least plan it to look as good as it 
can be. 

When inserting cards, make sure 
that they are fully inserted into the 
slotatboth ends. They sometimes look 
like they are in, but one end is not 
quite seated. At best, the card won't 
work. At worst, you could do some 
damage. 

Always make sure the card is se- 
cured to the backplane with the ap- 
propriate screw. And if you manage to 
drop a screw onto the motherboard, 
make sure you fish it out immedi- 
ately. Don't put it off until later — it's 
easy to forget and could easily short 
components or tracks together later 
on. 


Traps for young players 

The major problem people have 
when assembling (or reassembling) a 
computer is the cabling. Would you 
believe it was also the only problem I 
had? And that was after having done 
this job many times before —and being 
wary of the problem! 

The first job is to fit the power plugs 
to the motherboard. There are two 
plugs which must be inserted the right 
way around. Simply remember that 
black goes to black — there are black 
wires on both plugs and these go to- 
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operating system such as Windows 95 from attempting to assign those IRQs to 
PnP cards. In this case, IRQs 5 and 10 have been reserved for ISA non-PnP 


gether. The plugs insert one way 
around only and as long as black goes 
to black you'll get it right 

If you haven't removed the plugs 
from your cards, you shouldn’t have 
any problems. But if you have, be 
aware that most cables with IDC plugs 
can be inserted two ways: (1) the way 
that works; and (2) the way that 
doesn’t! 

Almost invariably, pin 1 is the pin 
with the red stripe. And usually 
(though not always), pin 1 is marked 
on the motherboard. If it isn't you may 
need to refer to your manual. 

Finally, make sure that all cables 
are seated completely. This is where 
we got into trouble: none of the CD- 
ROM drives worked when the ma- 
chine was turned on. After much frus- 
tration, it turned out that the connec- 
tor was lifted very slightly off the 
motherboard socket at one end, which 
meant that some of the pins weren't 
making contact. It looked OK but it 
wasn't — pushing the connector hard 
on solved the problem. 


Setting up the system 

If you have only swapped the 
motherboard and left everything else 
basically intact, you shouldn't have to 
go through the rigmarole of reinstall- 


ing Windows 95. However, if you 
change hard discs at the same time, 
then you will have to reinstall the 
operating system on the new disc. 
These days, you don’t have to tell the 
CMOS what your hard discs are — 
with modern motherboards, they are 
auto-detected! 

A modern motherboard will have a 
“Plug’n’Play” (PnP) BIOS. When it was 
first introduced, this earned the nick- 
name “Plug’n’Pray” because it didn’t 
always work exactly as it should. 
These days, though, a PnP BIOS gen- 
erally works quite well, although some 
of the cheaper expansion cards can 
sometimes cause problems. 

However, most problems with PnP 
occur when you mix old style (ie, 
“legacy”) ISA cards and PnP cards. 
Legacy cards are cards on which you 
manually set the IRQ (interrupt re- 
quest) assignment and any other re- 
sources required by the card (eg, the 
memory I/O range). This can be done 
by using on-board jumpers or by means 
of a software setup utility. 

The problem is that a PnP operating 
system such as Windows 95 doesn't 
automatically detect any IRQs that 
have been set in this manner. As a 
result, it may try to automatically as- 
sign an IRQ that has been taken by a 
legacy card to a PnP card. The result is 
a resource conflict with either one or 
both cards not working properly. 


Reserving IRQs 

Fortunately, there's any easy answer 
to this problem. The trick is first write 
down the IRQs that have been assigned 
to the legacy cards and then go into 
your CMOS setup and reserve these 
IRQs so that the operating system can- 
not grab them. You normally do this 
via a section of the CMOS labelled 
“PnP and PCI Setup” or similar – see 
Fig.1. 

For example, if you install a legacy 
ISA card that requires IRQ 10, then 
you change the setting for the line 
“ТКО 10 Used By ISA" from “No/ICU” 
to "Yes". Note that the screen mock- 
up shown in Fig.1 is for an Award 
BIOS. Your BIOS may show a some- 
what different arrangement but the 
basic principle is still the same. 

Note that you may also have to re- 
serve DMA channels for legacy 18А. 
cards (especially sound cards). Chock 
the manual for the device to find out 
its requirements. 

Once the IRQs have been reserved, 


System Properties 


© View devices by type. 


‘Standard IDE/ESDI Hard Disk Controller 


E-D HP Scanlet Scanners 


This window is accessed by double clicking the System 
Icon then the Device Manager tab. It presents you with a 
list of everything in your computer — as far as your 
computer is concerned. Double clicking on any item with 
a “+” symbol reveals the individual devices being 


controlled, along with any conflicts. 


the remaining IRQs will be automati- 
cally assigned to the PnP devices and 
there should be no conflicts. To check 
this, open Control Panel (via "Start" 
and "Settings") and then double-click 
the System icon. Select the Device 
Manager tab and you will see a list of 
devices in your machine. If there are 
any conflicts, you will see a yellow 
exclamation mark next to the particu- 
lar device. 

If any devices are conflicting, click 
the Details button to find out which 
device is causing the problem. If you 
haven'treserved the IRQ for the legacy 
card in the system BIOS, then doing 
80 should solve the problem. Alterna- 
tively, try setting the legacy card to ап 
unused IRQ and don't forget to re- 
serve this in the system BIOS so that it 
cannot be grabbed by another card 
that's added in later. 

Note that there are some IRQs which 
are used by certain devices by con- 
vention. If at all possible, these con- 
ventions should be maintained to 
avoid future conflicts. 

Finally, if you get yourself into a 


C. View devices by connection 


In this case we've double-clicked on the SCSI 
Controllers entry to reveal all the information we 
need to know about our SCSI controller; ie, its 
settings, the driver it uses, addresses, IRQs and so 
on. Fortunately, we have no conflicting devices but 
if we did, this screen would show them. 


Communications Port (СОМ1) 


205 — NE2000 Compatible 


Standard Floppy Disk Controller 


08 — System CMOS/real time clock zi 


Double Click on the Computer Icon in the System Properties 
window and you can see which interrupt request (IRQ) 
assignments are used in your computer, and by what. You 
can also check the I/O (input output) settings, DMA settings 
and the memory being used by that device. 


mess, try starting off with a "bare- 
bones" system (ie, as much as you 
need to get the computer started) and 
then add the expansion cards in one 
at a time. Get each card going prop- 


erly before adding the next. Provided 
you approach the job in a methodical 
manner, you should be able to get 
everything up and running without 
too many hassles. sc 


DECEMBER 1997 13 


2 


NEW BITS ‘N BOOKS FOR 


=> 
=== BRIGHT XMAS SPARKS 


Rectangular 
LED Holders 
Smm Clip-on LED Bezel - 


Size: 2 x 5mm. Packet of 10. 
Packet of 10. *LED not incl. 
LED not incl. H 1935 


Clear Style Zippy Boxes 


See your handy work clearly with these tough ABS plastic 


boxes with strengthened ribbing 


UB3 Style 41 x 68 x 130mm. 

Н 2953 | NEW] 

UBS Style 28 x 54 x 83mm 4 
Н 2955 1 


Smart Security Devices 


5mm LED Holder 
- Right Angle 
Size: 13.4 х 7.6 x 11.5тт. 


Hexfet IRF520 


100V 8A N-Channel Mosfet 
Switch. 
Z 1860 


5mm High 
Brightness LED - 
2200тса € 3.5V 20тА 


Single Quantum Well technology 
makes it one of the brightest 
green LEDs 


Real World Interfacing 


Vol 2 Colin Mitchell Talking Electronics with your PC 
The much-awaited for Volume 2 to the popular James Barbarello, 119 pages 


Volume | security devices book from Talking 
Electronics is finally now available 

‘And just in time for x 
the holiday season! 
B 3654 


ва. 


Encyclopaedia of Electronics 


Vol 1 Rudolf Graf 


Yes! The much asked for Volume | to the 
6-volume series is back, but for a limited 
period only. If you have 
Volumes 2 to 6, this 
will complete 

your collection. 


[me 


B 1757 — d 
p 
1 ----—— 
9 9 tp t À 
m Rt t MÀ 
$6 7 суу 


А hands-on guide to the use of your PC's 
parallel port in interfacing to, and controlling 
external devices. Includes projects and hard 
copy of sample programs to 

use. A knowledge of 

electronics, construction 


techniques, Qbasic and basic 
programming 

is required. 

86127 


ADCO831LLN: 

8-Bit Analogue-to-Digital Converter IC 
This is an 8-bit successive approximation ADC 

with serial l/O that can interface with standard 

shift registers or 

microprocessors. As used in 

projects covered in ‘Real 

World Interfacing with 
your PC’ book. 

26828 


3mm High Sensitivity 
Phototransistor 


Darlington type. МРМ 
Power Consumption=50mW 
Rise Time=100uS, 


Adaptor Plug 
F29 Socket to 

75 ohm plug adaptor. 
Ideal for TV use. 

Р 2036 


N-type Socket 


Silver Plated 
Line Socket. 
P24l3 


Pocket Workshop 


An incredibly handy tool to have 
clipped to your belt. It unfolds into 
strong pliers, plus a knife, 
screwdriver, bottle opener and file. 
Supplied with a leather 

storage case. 

T3308 


6th Edition - Includes CD ROM 
Schueller & Veddeler, 760 pages 


Written in a non-technical style for those who may be 
daunted by technical reference books on PCs. Includes over 
200 photos and illustrations. 

Covers: - CMOS and BIOS Operating Systems + RAM « Large Capacity 
Hard Drives * Pentium and Pentium Pro Powerhouse, from 90-200MHz 
and MMX technology * Intel, AMD, AMI and Cyrix Processors + CD ROM 
Drives and DVD Drives 

* Special Windows 95 Section 


CD ROM includes: 


tem Information Programs 


Upgrading & Repairing PCs 


Includes CD ROM 

8th Edition Scott Mueller, 1,200 pages 

+ Updated to cover modem-based Intel compatibles 

+ Covers all new technologies while still providing reference 
and background information for new 
readers to catch up. 

+ CD ROM also includes QUE's 
Technicians Reference Bench Library 
covering text on upgrading and 
repairing PCs, Macs and networks. 
Illustrated with both Windows 95 
and NT installation and 
configuration titles 


86193 


UPGRADING 
REPAIRING PCs 


NEW KITS FOR THE 


SUMMER BREAK... 


Line Carrier Remote 
Mains Switching Control 00%и 


* А home automation system that lets you switch appliances on and off 
around the home from a single source. 

* Expanded capabilities for switching on and off up to 16 receivers from 
one transmitter. (Additional receivers required) 

* Up to 8 different commands can be sent to each receiver, 

* Power source required: 240V AC. 


Digital Multimeter Kit Q 

* 35 Digit LCD Display Tar 

* Measures ACIDC voltage 

* Current DC to 10 Amps 

* Diode/Continuity and 
Transistor Test. 

* Kit is Supplied Complete 


with all Components, 
Hardware, PCB, 
Multimeter Plastic Case, 
LCD Display, Battery & 
Test Leads 


* Supplied with components, PCB, 
Zippy boxes, hardware, IC 
sockets, front panel labels 
and mains components б? 
one transmitter and one 
reciever unit. 


K 1044 


Train Controller Kit Q 


* Easy to build, 

* Full, realistic control of your 
model trains. 

* One control provides full reverse to 
full forward speed. 

* Circuit provides inertia and a brake © 
switch plus automatic overload 
protection, 

* Power Source: 240У AC 
(Mains transformer required - 

М 2165 (9у-0-9у)). 

* Case optional (Н 2507). 

К 3029 


Model Railway ? 
Traffic Light Simulator 


* Simple and quick project for a 
model railway layout 

* Simulates a ser of traffic 
lights at a cross intersection 

* Circuit designed as a free-running 
oscillator cycling lights through the 
green, amber and red sequence. 

* Power source required: 15 volts DC 

* Supplied with components, 
LEDs and PCB 

* Case optional (use H 2851) 

* PCB size: 80mm x 95mm 
Kam 


* A device that delivers a low level 
background hiss (white noise), 
used to help mask the noises 
heard by people suffering from tinnitus. 

* Masking signal can be varied from a ‘gushing 
waterfall to a soft ‘wind 

* MTP3055 MOSFET switches the 
unit on or off when earphones are 
plugged in or removed 

* Far less expensive than ready-built, 
commercially available units, 

* Small enough to slip into a pocket. 

* Power source required: | x 9V battery 

* Supplied with components, PCB, hardware 
deluxe and front panel label. 
K 3703 


25975] 


Mini Strobe Kit 9 


* Can be used as an rpm indicator for electric 
motors, car engines, electric mixers, or anything 
that moves or rotates. 

* Range adjustable from 400 to 4000 rpm. 

* Wide/Narrow switch lets you alter width of 
output pulse to prevent blurring at higher speeds. 

* Uses bright white 600mCd LED. 

* Power source required: 9 volt battery. 

* Supplied with components, hardware, PCB, 


and front panel label, 
E Aug ‘97 


Е) Dec (97 


* PCB size: 60mm x 25mm. 
«3160 


ку to supply, 


Availability: Our kits consist of many different parts from rur 
rever if you'd like to check beforehand, please 


sometimes problems can arise in obtaining all of the parts. 
don't hesitate to contact your focal store. 


TOOLS, TEST GEAR 


1.25GHz Hand-Held Digital Frequency Counter 1.3GHz Universal Frequency Counter 
Ideal for measuring radio frequency transmissions and servicing stereos, videos, computers and You can rely on this 9-digit universal counter for quick and accurate 
cordless phones. This incredibly easy-to-use 1ОН2 to 125СН frequency counter has an 8-digit measurement of a wide range of frequencies. Packed with unique features, it 
LCD display, data hold, relative management and data record (min, max & average). Also features has the precision and specifications for top performance, plus its high 
selectable resolution, period measurement and more. Complete with resolution and fast response time make it a must for the workshop. 
telescopic antenna and BNC to alligator-clip leads. Ене 


Specifications - * Gate time 0.1 sec or | sec. 


Measuring range: 10Н2 to |.25GHz * Crystal locked time base. — 
Eea. aa л: БЕТЕН . 
Accuracy: +/- (Ippm + Id) 5 Maths Function 


Range - Offset (addition & 

Channel A: SO0MHz/I250MHz Channel B: |OMHz (10Н: to 10MHz) subtraction) 

Typical Sensitivity: = Normalise (divide) 

Channel A: 10-1000MHz (3 - 50ту RMS) = Scale (multiply) 
1-1256Н: (10 - 150тУ RMS) = Minimax/average readings 

Channel B: IOHz-IMHz (ISmV RMS) IMHz-SMHz (20mV), 2 а Measurements: 


L 


5МН:-10МН: (40mV) * Frequency Period * Totalise SSS эн 
Max Voltage: 9 SAVE * Frequency Ratio * Frequency Difference SAVE 
Channel А: SV Р.Р бежао * RPM * Pulse Width • Duty Cycle 
Channel В: 250V P-P $ 19 550 1316 5100 
Q 1322 
Surge Guard Міхей Computer Audio Drive Belts Video Drive Belts 
Single point protection ог. Screw Pack Comes in packs of 10. Comes in packs of 14 assorted sizes, 


spikes and surges. Simply 
plug it into the mains 
socket, then plug the 


Assorted sizes. Sizes include: Ӯ Sizes include: 


25mm x 1.2mm x |.2mm 32x 1.2mm 97 х L2mm. 
4mm х 1.2mm x |.2mm 40 x 1.2mm 98 x 2.4mm 


10рсз x 6 types of the most 
commonly used computer 


screws. 
ша Pack of 60 44mm x |.2mm x 1.2mm 45 x 20mm 114 x 18тт 

: 46тт х12тт x 12тт = 56х08х80тт 121 x 23mm. 
protecte 49.5mm x 1.2mm x 12mm 60 х 1.0mm 91x06x58mm | 


into it. 


57тт x 2mm х [2mm 70x 1.0mm 

825mm x Алт x 14mm 76x0660nm Об 
100mm x {6mm x lémm 83 x Lémm sg? 
105тт x 1.2mm x 12mm 32x12 10.0mm рк 


125mm х 1.2mm x 1.2mm 


E SOLAR POWER 

" Sol di 
6/8 Pin Modular 16-Piece Spar Bario go» [ 
Crimp Tool Multi-Purpose Tool Kit Made from top quality components and — 


Cuts and strips cables and crimps various 6 The ideal хоо! kit for servicing computer and built to last. Dynamo or solar charging of 


pin and 8 pin modular connectors including electrical products. Includes a pearl catch, IC internal NiCad batteries AC adaptor 
O 2050 
T4843 * 
95 Stuck in the middle of nowhere without 
53 9 batteries, then this is the answer! Solar 
ini I charges internal NiCad bate 
Aluminium Frame Tool Case C quer err HOM pudet 


6РАС (RJ-I I), and 8P (8)-45) varieties. Rugged extractor, wire cutters, driver handle, PLCC socket and optional bactery backup too. 
Weatherproof 
Includes bracket and flashing LEDs 
Pocket Soldering System 


metal construction for extractor, component Great for the boat, camping etc. 
accurate crimps. tube, insulated tweezers, 
72920 long nose pliers, assorted 
E screwdrivers and more. 
Solar Torch 
О 2045 
Butane powered soldering iron with blow torch, һос | Solar NiCad Charger 


Lockable case with removable 
tool holder, dividers and 


carry strap. 
Measures 480 x 326 x 150mm. blower, hot knife tips and Charges AA/AAA/C & D sized NiCad 
T4856 handy storage case batteries. Ideal for camping 


T1374 Batteries not included. О 2005 


DSE NiCad 1000mAH AA Battery sgos 
53304 ea 


MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: 

NSW: Batemans Bay 4472 5030 «Bowral 4861 4695 «Broken Hill 8088 4098 «Cootamundra 6942 4945 «Deniliquin 5881 3164 «Dubbo 6882 8711 «Goulburn 4822 
1288 «Griffith 6962 4534 «Kempsey 6562 4395 «Leeton 6953 3333 «Moree 6752 5066 «Murwillumbah 6672 6053 «Port Macquarie 6583 8988- Tuncurry 6555 5134 
sYoung 6382 1279 VIC: „Атага! 5352 2345 Bairnsdale 5152 5677 «Benalla 5762 2710 «Colac 5232 1799 «Hamilton 5572 2865 «Horsham 5382 4680 «Morwell 
5134 3212 Rosebud 5982 2225 «Swan Hill 5032 9303 -Warragul 5623 4255 Warrnambool 556 15111 QLD: «Ayr 4783 1566 -Boonah 
5463 2606 -Bundaberg 521 785 -Caloundra 5491 8533 «Gladstone 72 6660 »Gympie 5483 6677 «Hervey Bay 28 3055 «Innisfail 612 014 «Kingaroy 625 777 
"Маскау 511 723 +Maryborough 214 559 Mossman 982 200 «Mt. Isa 433 475 TAS: Burnie 6431 9222 «Devonport 6424 8322 SA: -Mt Gambier 8725 3366 
¿Whyalla 8645 4764 WA: -Albany 9842 3404 «Bunbury 9721 6222 -Busselton 9754 2991 «Geraldton 9921 1278 «Kalgoorlie 9091 8500 Mandurah 9581 4940 
Stores Across Australia & New Zealand 


Compact Weather Station 


‘A compact Weather station that provides an 
electronic barometer (with 

altitude compensation) showing. 

actual barometric pressure and 

its trend over the last 24 hours, 

зо you can gauge the likely 

changes in the weather, or make 

use of the forecast that the 

weather station provides. It also 


GREAT GEAR FOR THE WORKSHOP 
OR OUTDOORS 


3-15V Regulated 12A DC Power Supply 


* Like no other - packed with features and affordable! 
Ideal for service organisations and enthusiasts needing a 
low-noise, regulated DC power source. 
DC output is from 3-15У and current is up to 12 amps 
continuous at ISV (lower current at lower voltage). 

* Front panel metering, high current banana-style and low 
current output connections for flexibility. 

* Internal heatsink and thermally-switched fan provides cooling 
without protrusions in the metal case (measuring 320x 150x (4) 

* Extensive overload protection 


UPS - Complete Protection 
against Power Problems - 


Filters surges and sags. f incoming 
voltage is low, it boosts output 
vokage without draining the 
internal battery. If line voltage is 
too high, it automatically provides 
power from its battery 
Automatically transfers to internal 
battery power when incoming 


‘measures indoor temperature and 
relative humidity to provide a 
"comfort" indication. The unit 
measures 108 x 136 x 27mm, 

and is wall or desk mountable, 

D 3952 


through dissipation limiting 
circuitry for the pass 
transistors, heatsink over 
temperature cut-out, fused 
auxiliary secondary winding, 
АС mains circuit breaker and 
transformer thermal fuse. 
03812 


ATS-909 Deluxe Shortwave Receiver 


Sangean’s latest multi-band receiver, the ATS-909 provides 
professional dual-conversion performance in a package that's 
easy to use, whether at home or while travelling, It provides 
full AM/FM/LW coverage for reception of local stations, as 
well as continuous 1.715-29.999MHz coverage for reception 
of international Shortwave signals, Commercial and Marine 
traffic, as well as Ham radio and CB transmissions. HF 
reception modes includes AM for shortwave broadcasters 
(IkHz and SkHz tuning steps), and SSB for Ham, 
‘Commercial and Marine signals with tuning steps of 40Hz 
and IkHz. A total of 307 memories are provided for storing 
your favourite frequencies (261 on SW, 18 each for MW/FM 
and 9 for LW), with battery-free EEPROM memory back-up. 
Includes stereo earphones, ANT-60 wind-up antenna, carry 
case and AC adaptor. Requires 

4 x 'AA' batteries for portable use. 


Other features 
include: 
* Keypad frequency entry 
* Auto tuning system for 
strongest signal location 
* Narrow Wide LF fiters 
for clearer SW reception 
* FM stereo via earphones 
* Battery and signal srength indicator 
* External shortwave antenna socket 


9 World time clock covering 42 cities 


ын SANGEAN 


It displays current Latitude/ 
Longitude or UTM (map) 
co-ordinates, speed, direction, 
course correction and "distance to" 
data. Requires 4 х “АА” batteries, 
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WITHIN AUSTRALIA: 1300 366 644 (uai Call Charge) 
NEW ZEALAND: (09) 488 2198 or (09) 488 2135 
(02) 9395 1155 within Australia and (+612) 9395 1155 from outside Australia 


DICK SMITH ELECTRONICS, Direct Link Reply Pid 160, PO Box 321, North yde NSW 2113 
(No Stamp Required) 

DICK SMITH ELECTRONICS, Mail Order Division, 
Private Bag 102-903 North Shore Mail Centre, Auckland 


Visit our web site at 
http://www.dse.com.au 


NSW + Albury 6021 8399 


* Maitland 4933 7866 
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This magazine is now 
on sale at all of our 
New Zealand stores! 


5 Sydney City York St 9267 9111 & 
VIC + Ballarat 5331 5433 + Bendigo 5443 0388 * Box Hill 9890 0699 


power is lost. Specifically engineered to 
Work with switching power supplies found in computer, 
communications & industrial equipment. Includes PC 
interface cable and shutdown software, 

300VA/190 Watts M761) $249 
400УА/250 Watts М 712+ $399 

*Not on display at ай stores 


but moy be ordered. 57. 49 


OLA 


Same as the GPS-2000 but with 
non-slip rubber backing, rubberised 
keypad, 6 navigation screens and dry 
nitrogen filled for best long-term 
weather protection. Includes carry 
case, DC power module 


and mobile mounting. 5599 
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STORES ACROSS ALISTRALIA AND NEW ZEALAND 


Pt.2: The Incandesc 


S 


The development of the electric light took 
many years and took researchers down many 
false trails along the way. This month, we 
look at the early research and describe the 
different types of incandescent lamps. 


By JULIAN EDGAR 


The incandescent lamp is the old- 
est electric light source still in general 
use. Early attempts at constructing 
electric incandescent lights were made 
in the 1840s and Joseph Swan exper- 
imented with carbon-filament evacu- 
ated-glass incandescent lights in the 
1860s. However, it was Thomas Edison 
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who made real progress in the years 
from 1878. 

Edison understood that for the elec- 
tric lamp to be successful, he needed 
to do more than just invent a viable 
lamp. The organisation of the electric- 
ity supply infrastructure was vital to 
the success of electric light and Edison 


ent Light 


decided to model much of his ap- 
proach on the methods used by the 
gas industry. This meant that he would 
call his electric lights “burners”, that 
each “burner” would have a power 
similar to a standard gas lamp, that 
each light needed to be independently 
operable (ie, wired in parallel), and 
that each consumer's usage would be 
recorded on a meter to be read 
monthly. It was this “big picture” ap- 
proach that gave Edison a substantial 
advantage over competitors such as 
Joseph Swan. 

Edison’s work on the electric light 
bulb initially set off in the wrong di- 
rection, based as it was on the use of 
platinum filaments. Platinum was ex- 
pensive and the temperature at which 


it becomes incandescent is very close 
toits melting point. However, he soon 
rediscovered Swan's idea of using car- 
bonised fibres, initially thread and 
then later bamboo. 

By October 1879, Edison had devel- 
oped a carbon filament that had a 
resistance of 1400 and which would 
burn for 13 hours. Having convinced 
himself that somewhere in the world 
there existed the ideal bamboo for the 
manufacture of carbonised filaments, 
Edison despatched agents to Japan, 
China, the West Indies and Central 
America. Even the upper reaches of 
the Amazon were scoured for the best 
bamboo. All attempts were ultimately 
unsuccessful. 

Electric lamps using carbonised fila- 
ments were the mainstay behind the 
early commercial success of electric 
lights but the output of such lamps 
was relatively low. In 1883, a squirted- 
cellulose filament was adopted, giv- 
ing a small but useful increase in lu- 
minous efficacy. This filament was 
initially made by forcing a solution of 
nitrocellulose in acetic acid through a 
die. This was coagulated in alcohol 
and the continuous thread that was 
formed was washed and then de- 
nitrated with ammonium sulphide. 
The thread was then carbonised. Inci- 
dentally, the research on making fila- 
ments in this way later led to the 
discovery of artificial textiles early 
this century. 

Even though carbonised filaments 
had an efficacy of just 1.68 lm/W (gen- 
eral purpose incandescent lamps of 
today have an efficacy of 8-21.5 lm/ 
W), production was approaching 
100,000 lamps per annum by the end 
of 1882 in England alone. But although 
the search for a better filament mate- 
rial proved difficult, the characteris- 
tics needed of such a material were 
easy to define: 

(1) it had to be an electrical conductor 
with a very high melting point; 

(2) it had to be relatively cheap; and 
(3) it had to be relatively easy to work 
into filamentary form. 

In 1898, a major breakthrough came 
with the development of a process for 
making filaments from osmium. But 
osmium had a number of disadvan- 
tages: it was expensive, its low electri- 
cal resistance meant that the lamps 
could not be run at voltages higher 
than 44V and up to one metre of wire 
needed to be coiled within a single 
lamp! Although the use of osmium 


Glass-blown lamps use cheap soda-lime glass. Amongst many other types, they 
are available with an internal reflector (left) and with a pearl finish (right). 


Pearl lamps use a glass bulb which has been internally etched with acid, 


persisted for about another decade 
(sometimes in alloys with other met- 
als), it was eventually overtaken by 
other metals. Its name lives on, how- 
ever, in the brand name “Osram”, the 
trademark of the company which first 
used osmium. 


Tungsten filaments 


The next filamentary material that 
was tried was tantalum. It was cheaper 
than osmium and had a higher resist- 
ance. However, it was tungsten that 
really made the electric light a practi- 
cal proposition, 

In 1904, two Viennese researchers 
developed a process for forming tung- 
sten into filaments. The process con- 
sisted of evaporating the liquid froma 
tungsten colloid and then passing a 
high current through the honeycomb 


material that had formed. This fused 
the honeycomb into a pure metal wire. 
The first tungsten-filament lights ap- 
peared on the market in September 
1906. 

While these developments were tak- 
ing place in Germany and Austria, 
General Electric in the US developed 
the General Electric Metallised (GEM) 
lamp. This used a metal-coated car- 
bon filament. However, it had a lower 
efficiency than the new metal fila- 
ment lamps and so was doomed to 
commercial failure. 

Early tungsten filaments were frag- 
ile and costly. The lamps were packed 
in cotton wadding for shipment but 
there was still much filament break- 
age. This problem was eventually over- 
come in the period from 1906-1910 by 
General Electric scientist Dr William 


Year of Initial Efficacy 
годисїїоп Type Of Filament (Im/W) 
Carbonised thread 
1881 of bamboo 1.68 
1884 Squirted cellulose 3.4 
1898 Osmium 55 1000 
1902 Tantalum 5 250-700 
GEM 
3904 (metallised carbon). 2 23 
Моп-дис е 
1904 tungsten 7.85 800 
1910 Ductile tungsten 10 Ч! 1000 


Fig.1: the sequence of incandescent filament development. (Moralee, D; The 
Electric Lamp Business in Electronics & Power). 
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Tungsten halogen lamps use a small bulb so that the temperature of the lamp 


Coolidge, who developed a process 
for converting crystalline tungsten into 
fibrous tungsten. Fibrous tungsten is 
very ductile (it can be drawn into wire) 
and has five times the tensile strength 
of steel. 


Vacuum pump 

Because of oxidation, the presence 
of air within a bulb leads to an ex- 
tremely short filament life. The early 
lamp developers had enormous diffi- 
culties in evacuating the inside of the 
bulb but the invention of a vacuum 
pump in the late 1860s by German 
Herman Sprengel helped solve this 
problem. Edison used Sprengel's 
pump to evacuate his lamp, noting 
that it was necessary to continue 
evacuating the bulb as the filament 
grew hot. This is because residual 
gases are released from both the fila- 
ment and the glass bulb as the tem- 
perature rises. 

However, even with a better vac- 
uum, tungsten filaments evaporated 
rapidly, blackening the inside of the 
bulb and reducing the light output. 
General Electric scientist Dr Irving 
Langmuir discovered that even minute 
amounts of water vapour (as little as 
10 parts per million) inside the bulb 
greatly increased the amount of tung- 
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stays high. This is necessary if the evaporated tungsten is to be returned to the 
filament, prolonging its life and reducing bulb blackening. 


sten deposited on the bulb wall. The 
addition of inert gases such as nitro- 
gen was tried and it was found that 
this reduced evaporation significantly. 
Thenitrogen formed a blanket around 
the filament, retarding evaporation 


Fig.2: the principal parts of an 
incandescent lamp. (1) cap; (2) 
bulb; (3) filament. (de Boer, J; 
Interior Lighting). 


and reducing the ability of the water 
vapour to pick up tungsten particles. 

However the nitrogen also cooled 
the filament which in turn reduced 
the light output. To overcome this 
problem, a longer coiled filament was 
used which had proportionally less 
heat loss. 


Tungsten incandescent lamps 


The principal parts of a modern 
incandescent lamp are shown in Fig.2. 
The filament consists of coiled duc- 
tile tungsten, with some lamps using 
a “coiled-coil”. A coiled filament 
presents a smaller effective surface 
area to the fill gas, thereby reducing 
heat loss by convection and conduc- 
tion. 

The filament is supported by a glass 
stem, the lead-in wires and by sup- 
port wires, The lead-in wires on gen- 
eral-purpose lamps are normally in 
three parts: (1) the upper part to which 
the filament is pinched or sometimes 
welded; (2) the central part which 
forms a vacuum-tight seal with the 
lead-glass of the stem; and (3) the lower 
part which often has a reduced melt- 
ing point so that it acts as a built-in 
fuse. 

The wires supporting the filament 
are often made of molybdenum, as 
this metal is resilient, displays no af- 
finity for tungsten and reduces heat 
loss. 

A glass bulb is necessary to prevent 
oxygen from coming into contact with 
the filament, This bulb is filled with 
argon or an argon and nitrogen mix- 
ture. The gas pressure in a general 
service lamp is about 0.9 atmospheres, 
rising to about 1.5 atmospheres when 
the lamp is operating. 

The bulbs of most lamps are made 
from soda-lime glass, the cheapest 
glass available. These have a maxi- 
mum bulb temperature rating of 375°C. 
For lamps that must withstand higher 
temperatures or temperature shocks, 
more resistant glasses are used, in- 
cluding pure fused silica for lamps 
that must meet the highest standards. 

The inside of the bulb can be treated 
in various ways to achieve a special 
effect. For example, it can be frosted 
to give a pearl lamp by etching the 
inside of the glass with acid. Another 
treatment known as “opalising” in- 
volves coating the inside of the bulb 
with a mixture of finely powdered 
silica and titanium dioxide. Clear and 
pearl lamps have the same efficacy, 


X VARIATION IN RATED CHARACTERISTICS 
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Fig.3: the effect of voltage variation on life, luminous effica- 
cy, power dissipation and luminous flux of an incandescent 
lamp. (Julian, W; Lighting: Basic Concepts). 


while opalised lamps have 4-8% lower 
efficacy, 

Reflector bulbs of the PAR-type (PAR 
stands for parabolic reflector) are 
moulded in two pieces from tough, 
heat-resistant glass. Part of the inside 
of the bulb has a reflective coating 
applied to it — usually vaporised sil- 
ver or aluminium. Because the inter- 
nal reflector is not subjected to any 
damage, corrosion or contamination, 
cleaning is never necessary and a high 
light output is maintained. 

Glass-blown bulb reflector lamps 
(ie, bulbs formed by glass blowing) 
are available with the reflector at ei- 
ther end of the bulb. They are cheaper 
than PAR reflector bulbs and have a 
lower luminous intensity than PAR 
bulbs of the same power. An enor- 
mous range of decorative lamps is also 
available. Candle-shaped lamps, col- 
oured lamps, box-shaped lamps and 
50 on are widely used. 

The energy balance ofa typical 100- 
watt general service lamp is shown in 
Fig.3. Of the 100W of power input, 
just 5W of visible radiation is pro- 
duced. Most of the rest is produced as 
infrared radiation. Infrared radiation 
from the filament makes up 61W while 
the bulb produces a further 22W, gi 
ing a total infrered output of 83W. 
Convection and conduction losses 
make up the remaining 12W. 

Theoretically, an incandescent lamp 
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Fig.4: the energy balance of a typical 100 watt 


general service lamp. Of the 100 watts power input, 
just 5 watts of visible radiation is produced (source: 
Philips Lighting Manual). 


A PAR floodlight is made in two pieces and uses toughened glass to withstand 
the sudden temperature shocks that occur when it is exposed to rain. Vaporised 
silver or aluminium is used to form the internal reflector. 


operating at the melting point of tung- 
sten (3380*C) and having no convec- 
tion or conduction losses could pro- 
duce a luminous efficacy of 531m/W. 
Lamps with a typical rated operating 
life of 1000 hours have an efficacy of 
between 8-21.51m/W. 

The colour temperature of a typical 
incandescent lamp is 2800*K, which 
means that, compared with the Sun, it 
hasa warm, yellow appearance. How- 


ever, because the radiation emitted 
from such a lamp covers the entire 
visible spectrum, its colour rendering 
ability (Ra of 99-100) is excellent. 


Lamp life 

Inline with popular belief, frequent 
switching on and off does reduce lamp 
life. There are two reasons for this: (1) 
the very high surge currents at switch- 
on (typically 10 times the lamp rating) 
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This 500W double-ended tungsten halogen lamp is designed for use in a 


domestic floodlight. 


The same type of lamp as above but here rough handling has brought the 
filament into contact with the glass, partially melting it. The filament has also 


broken! 


cause thermal stresses in the filament; 
and (2) these high surge currents have 
associated magnetic forces which can 
literally blow a weakened filament 
apart. 

Mains voltage variations also have 
a dramatic effect on lamp life. If the 
lamp is nominally rated at 240 volts, 
increasing the voltage to 250V approxi- 
mately halves the life of the lamp! 
However, with that voltage increase, 
luminous flux rises by 2096, lumi- 
nous efficacy by 896 and power dissi- 
pation by 1096. Fig.4 shows the rela- 
tionship between these factors. 

Note that while normal incandes- 
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centlamps can be dimmed, a dimmed 
light has a lower colour temperature 
(it is redder than normal) and has a 
poorer luminous efficacy than an un- 
dimmed lamp. In fact, where a lamp 
is continually dimmed, it is better to 
replace it with one ofa lower wattage. 


Tungsten halogen lamps 


Tungsten filament lamps blacken 
because the high temperature of the 
filament causes tungsten particles to 
evaporate off the filament and con- 
dense on the relatively cold bulb wall. 
It was not until 1958 that E. С. Fridrich 
and E. H. Wiley discovered that add- 


ing a halogen gas (originally iodine) to 
the normal gas filling could increase 
efficacy and significantly improve lu- 
men maintenance (the lamp stayed 
brighter for longer). 

This happens because the added 
halogen combines with the evaporated 
tungsten to form a tungsten-halogen 
compound. Unlike tungsten vapour, 
the compound stays in the form of a 
gas if the temperature of the bulb re- 
mains above about 250°C. This gas is 
swept around inside the bulb by con- 
vection currents. When it comes near 
to the incandescent filament, it is bro- 
ken down by the high temperature, 
with the tungsten redeposited on the 
filament and the halogen continuing 
its role in the regenerative cycle. 

It has even been suggested (tongue 
in cheek) that if each tungsten particle 
could be guided back to the exact spot 
from which it came, the filament life 
would be infinite! 

The operation of a tungsten-halo- 
gen bulb is critically dependent on 
the temperatures of the various parts 
of the lamp. As indicated, the quartz 
bulb must be kept above 250°C, while 
the hermetic seal between the quartz 
bulb and the molybdenum lead-in wire 
must be kept below 350*C. Above this 
temperature, the lead-in wire starts to 
oxidise, placing mechanical stress on 
the seal. Furthermore, if the coolest 
part of the filament is not kept above a 
critical temperature, corrosion of the 
filament wire will take place, reduc- 
ing lamp life. 

To maintain a high enough wall 
temperature, the bulb must be smaller 
than a conventional incandescent 
lamp. In addition, the bulb is made of 
quartz or fused silica to withstand 
such a high temperature. The stronger 
bulb wall and smaller volume mean 
that the lamp can be operated at up to 
several atmospheres of internal gas 
pressure, thereby reducing the rate of 
filament evaporation and thus further 
prolonging the life of the lamp. 

And why must you never touch a 
tungsten halogen bulb? The reason is 
that any finger grease deposits left 
behind on the quartz envelope will 
cause the surface to develop fine cracks 
and this will eventually lead to high- 
temperature failure. Any contamin- 
ation should therefore be cleaned off 
with methylated spirits before the 
lamp is used. 

Tungsten halogen lamps have sev- 
eral advantages over ordinary tung- 


sten lamps. These include: (1) a much 
longer life — up to 3500 hours; (2) 
typically 10% greater luminous effi- 
cacy; (3) compactness; (4) a higher 
colour temperature of 2800-3200*K; 
and (5) little or no light depreciation 
with age. 

Tungsten halogen lights are avail- 
able in both mains-powered and 12V 
forms. Mains lamps are generally of 
the tubular, double-ended type and 
are often used for domestic flood light- 
ing. The low voltage types are gener- 


Small 12V halogen lamps are often used for spotlighting displays in shops. 


ally sealed in an exterior parabolic 
reflector which uses either an alu- 
minium or dichroic multifaceted sur- 
face. 

Dimming of tungsten halogen lights 
should be avoided because of the tem- 
perature-critical nature of their opera- 
tion. If a tungsten halogen lamp is 
dimmed, severe bulb blackening will 
quickly occur and carly filament fail- 
ure is likely. 

In part 3 next month, we shall look 
at fluorescent lamps. sc 
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Danish hi-fi speakers drivers. For free 
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Had a speeding fine lately? Painful, isn't it? 
And how many more demerit points before 
you lose your licence? Bit of a worry, eh? 
Well, this Speed Alarm will help you avoid 
these worries and make you a safer driver 


too. 


By JOHN CLARKE 


In most Australian States, speeding 
fines are getting to bea real pain in the 
wallet. In New South Wales for exam- 
ple, exceeding the speed limit by 
10km/h presently means fine of $112 
and two demerit points while exc 
ingitby 15km/h whacks you for $1 
and three demerit points. Get a few 
fines like these over a few months and 
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it starts to run into real money and 
your licence is looking decidedly 
shaky too. 

And you don't have to be a speed 
demon either. It's all too easy to let the 
speed creep up gradually when you 
areona long drive and then when you 
come into a low speed zone, you can 
be way over the limit. 


Even if your car has a cruise control 
you can still inadvertently exceed the 
speed limit. On long downhill stretch- 
es your car will gradually pick up 
speed and if you are caught it is no 
good claiming that you had your cruise 
control set. The police have heard that 
story before. 

When you consider the amount of 
money involved in a couple of speed- 
ing fines, it is equivalent to quite a 
few electronic projects you won't be 
able to build. So think seriously about 
this speed alarm. It will cost less than 
being caught for exceeding the speed 
limit by 15km/h and it could save you 
lots. 


Features 


The SILICON CHIP Speed Alarm com- 
prises a small control box with a 3- 


digit display, a LED to indicate over 
speed and two buttons for setting the 
speed and turning the alarm on or off. 
One button increases the speed set- 
ting in 5km/h steps while the other 
reduces it in 5km/h steps. Pressing 
both buttons at once turns the alarm 
on or off. In fact, the operating con- 
cept is exactly the same as the Speed 
Alarm using in current model Holden 
Commodores; we copied it, the oper- 
ating concept that is, not the circuit! 

A separate larger box contains most 
of the circuitry. This can be located 
under the instrument panel. It con- 
nects to a Hall Effect pickup on the 
drive shaft. Calibration is simple: just 
tweak one trimpot after the system is 
installed. 


Block diagram 


Fig.1 shows the basic arrangement 
ofthe Speed Alarm. A small magnet is 
attached to the car's drive shaft and as 
it whizzes past the Hall Effect speed 
sensor it produces one pulse per shaft 
revolution. A frequency to voltage con- 
verter converts the resulting pulse fre- 
quency toa voltage and this is applied 
to one input of a comparator. 

The second input of the comparator 
is fed with a voltage proportional to 
the Speed Alarm setting. If the voltage 
produced by the vehicle's speed is 
greater than the voltage for the Speed 
Alarm setting, then the comparator 


"The Speed Alarm consists of three main units: a control box 
with a 3-digit LED display, a larger box which contains most 
of the circuitry, and a Hall Effect pickup. 
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Fig.1: this is the concept of the Speed Alarm. The speed signal from 
a Hall Effect pickup is converted to a voltage and compared with a 
speed setting derived from an up/down counter and D-A converter. 


switches on the alarm buzzer and 
lights the alarm LED. 

The Speed Alarm setting is obtained 
from an up/down counter which feeds. 
a digital to analog (D-A) converter. 

While the block diagram of Fig.1 
shows the basic concept of the Speed 
Alarm, the actual circuit arrangement 
is a good deal more complex. Instead 


of using one up/down counter we have 
had to use two. One is a BCD (binary 
coded decimal) type and the other a 
straight binary type. Fig.2 illustrates 
the arrangement of these up/down 
counters and some of the ancillary 
functions. 

Whenever one of the switches is 
pressed, a diode OR gate (D1, D2) 
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© Hysteresis (alarm on to alarm off).. 


* Operating current 


clocks flipflop IC4a and its Q output 
drives LED display DISP1 (via 1С5с, 
06 & Q7). DISP1 shows either “0” or 
"5", depending on how the buttons 
are pressed. 

The Up and Down switches also 
drivetheup/down detector along with 
the Q and Q-bar outputs from flipflop 
IC4a. The resulting detector outputs 
drive the clock inputs of both BCD 
and binary up/down counters. Clock- 
ingonly occurs when DISP1 goes from 
“5” to “0” when counting up and from 
“0” to "5" when counting down. That 
makes sense because BCD counter IC1 
drives the "tens" display, DISP2, via 
the 7-segment decoder IC2. 

BCD counter IC1 counts from “0” 
up to “9” before returning to “0”, The 
carry output (when counting beyond 
from “9” to “0”) drives flipflop IC4b 
via a second diode OR gate (05, D6). 
When counting down from “0” to “9” 
the borrow output also drives flipflop 
IC4b via the same OR gate. Flipflop 
IC4b drives display DISP3 via Q4. 

DISP3 shows "1" for speed read- 
ings of 100 and above and is blank 
below 100. 


Why two counters? 

So why do we need the second bi- 
nary counter, IC3? As far as the 3-digit 
display is concerned, the composite 
BCD counter (ie, IC4a, IC1 & IC4b) 
goes from “00”, “05”, “10”, “15” etc 
up to “95”, “100”, “110” etc. How- 
ever, in binary form the count becomes 
disjointed atthe count of *100". This 
is because BCD counter IC1 returns to 
“0” after "9". 

By contrast, if IC1 was a 4-bit binary 
counter it would continue beyond "9" 
(1001) to 10 (1010), 11, 12, 13 ,14 and 
15 (1111) before returning to “0” 
(0000). Since we want the counter to 
provide a voltage output via a D-A 
converter, we require a consecutive 
count from “0” up to “15” for the 4-bit 
output. Thus we have used a second 
up/down counter IC3 which counts 
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Standby current drain (ignition off or switched off) 


мө 10MA-15MA 


--. 350mA with all possible segments lit 


in binary, effectively in parallel with 
the BCD counter, IC1. 

The 5-bit D-A converter uses the 
four bits from binary counter IC3 plus 
the output from flipflop 1С4а as the 
least significant bit. The resulting 5 
bits are converted to a voltage to be 
presented to the speed comparator. 

Since we have two counters operat- 
ing in parallel, there must be safe- 
guards to ensure that the both have 
the same value at any time. In other 
words both counters must track and 
count up or down together. 

To do this, the counters are both 
preloaded to a “3” at power up. If 
counter IC3 is taken beyond its 15 
count (155km/h on the display), the 
carry out signal returns both counters 
to "3" at the preload input via the 
over/under range detect block. If the 
counters are taken to below "0", the 
under range detect section is triggered 
via the borrow output of IC3 and the 
counters are again preloaded to a “3”. 

Hence, when the Speed Alarm is 


© Overspeed indication range 
from 0-155km/h 

* Speed settings in 5km/h 
increments 

@ Audible and visual overspeed 
alarms 

~ Visual alarm stays on during 
overspeed 

* Audible alarm sounds every 
10 seconds during overspeed 

ө 3-digit LED display 

~ Display dims when headlights 
are on 

@ Illuminated Up and Down 
speed set switches 

* Single trimpot speed calibra- 
tion 


first turned on, 30km/h is the initial 
speed setting. 


Circuit description 

Fig.3 shows the circuit diagram for 
the Speed Alarm. It uses 11 low-cost 
ICs and three 7-segment displays plus 
several transistors, diodes, resistors 
and capacitors. 

1С1 is the 74HC192 BCD counter 
driving the 4511 7-segment decoder 
driver, IC2. IC2 drives the 7-segment 
LED display, DISP2. We have added a 
little refinement to the decoder to im- 
prove the display of digits 6 and 9. 
This adds the *d" segment when the 
"9" is displayed and the "a" segment 
for the “6”. This is achieved as fol- 
lows. 

When “6” is displayed, the “d” seg- 
ment output is high and this also 
drives the “а” segment via 012. Diode 
D13 is there to prevent D12 driving 
the low “a” output at pin 13. Note that 
the "d" segment is lit for the “0”, “2”, 
“3”, "5" and “8” counts as well but in 
this case the “a” segment is also lit 
and so the additional drive circuit 
does not affect other numbers. 

When “9” is displayed, the D input 
at pin 6 of IC2 is high (it is low for 
counts from 0-7), This high drives tran- 
sistor Q5 and its emitter drives the 
“d” segment of the display. Note that 
the D (most significant bit) input is 
also high for a count of “8” but since 
the "a" and "d" segments are also lit it 
does not matter that Q5 also drives the 
“4” segment. Diode D11 prevents the 
low "d" output at pin 10 being driven 
high via Q5 when displaying "9". 

LED display DISP1 is driven via 
transistors Q6 or Q7. The a, c, d and f 
segments are hard wired via 2700 re- 
sistors to the 5V supply. These seg- 
ments are lit for both “0” and "5". 
PNP transistor Q6 is switched on when 
the Q output of flipflop IC4a is low 
and this drives the "g" segment when 
displaying “5”. When the О output of 
1С4а is high, IC5c’s output is low and 
this drives Q7 and so the "b" and "e" 
segments are lit to display *0". 

IC4ais a flipflop which is connected 
as a divide-by-two counter with its D 
input connected to the Q-bar output. 
On each positive edge of the clock 
input, the Q and Q-bar outputs toggle 
from a high to a low or vice versa. The 
clock signal to IC4a comes via diodes 
D1 or D2 from Schmitt trigger invert- 
ers IC5b & and IC5a which are wired 
as switch debouncers for the Up and 


Fig.2: this block diagram illustrates the 
parallel operation of the binary up/down 
counter and the BCD up/down counter. 
The binary up/down counter is needed 
for the D-A converter while the BCD 
counters is needed for the 3-digit display. 


DISPLAY. 
COMMON 


Down buttons. So whichever button 
is pressed, IC4a is clocked. So the 
circuit so far has no way of knowing 
Which button was pressed. 


Up/Down detection 

The outputs of IC5a and IC5b con- 
nect to NAND gates IC6a and IC6b 
respectively, at their pin 2 and pin 6 
inputs. Meanwhile, the Q and Q-bar 
outputs of IC4a connect to pin 1 of 
IC6a and pin 5 input of IC6b, via 0.1uF 
capacitors. So IC6a detects when the 
Up button is pushed and IC6b detects 
when the Down button is pushed. 

If the Q output of IC4a was high 
when the Up switch was pressed, cor- 
responding to “0” being displayed by 
DISP1, then the resulting low Q out- 
put upon clocking would prevent 
IC6a’s output going low. Thus no up 
counting will occur. This allows IC4a 
to produce a “5” on DISP1 without 
DISP2 changing. DISP2 will only 
change to the next up count when the 
“5” displayed on DISP1 goes to a "0". 

When the Down switch is pressed, 


the opposite sequence happens com- 
pared to the Up count. The difference 
is that the down count only occurs 
when DISP1 goes from "0" to "5" 
(when IC4a's Q-bar output goes from 
low to high). 


Borrow & carry 


Our circuit for the BCD up/down 
counter IC1 and the binary counter 
1С3 is a little unusual in that we are 
using both the "Borrow" and "Carry" 
outputs. These terms Borrow and 
Carry may seem at little confusing but 
they are quite straightforward. The 
term "Carry" comes from the familiar 
process of addition: when you add up 
a column of figures, you “carry” the 
sum over to the next column. Simi- 
larly, when you subtract one row of 
figures from another, you often have 
to “borrow” from the next column in 
order to do the operation. 

In an up/down counter, the carry 
output goes low when the count goes 
over “9” when counting up and the 
borrow output goes low when count- 


ing down, below "0". We use the Бог- 
row and carry outputs of IC1 to deter- 
mine whether the third digit, DISP3, 
displays “1” or is blanked. 

The borrow and carry outputs of 
1С1 are coupled to the clock input of 
flipflop IC4b via diodes D5 and D6. 
When it is low, the Q output of IC4b 
drives PNP transistor Q4 to switch on 
the “Б” and “c” segments of DISP3 to 
display a “1”, 

As noted above, binary counter IC3 
tracks IC1. When IC3 counts up past 
“15” or down below "0", the carry or 
borrow outputs respectively will go 
low and produce a low on the load 
inputs of IC1 and IC3 via the two 
inverters 1С54 and IC5e. The A and B 
preload inputs of IC1 and IC3 are tied 
high whilethe C and D preload inputs 
are tied low. This sets a count of *3" 
on both counters, IC1 & IC3. 

Atthe same time, inverter IC5f feeds 
a high to the set input (S) of IC4b. This 
causes its Q output to go high and 
turn off transistor Q4 and this turns 
off DISP3. 
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Fig.3 (right): the full circuit of the 
Speed Alarm operates from +5V and 
most of it is permanently powered. 
Only the 3-digit display, the Hall 
Effect sensor and the three LEDs are 
turned on or off by simultaneously 
pushing the Up and Down buttons. 


A similar preload condition occurs 
on power up when the 10uF capacitor 
at the pin 1 input to 1С54 is initially 
low. It charges via the 100kQ pullup 
resistor to provide normal count op- 
eration after about one second. 


D-A conversion 


We now come to the 5-bit D-A con- 
verter, Well, we do not have a D-A IC 
as such. What we do have is an R-2R 
ladder network comprising the 10009 
resistors at the Q1-Q4 outputs of IC3 
and the 100КО resistor from the Q-bar 
output of IC4a, This latter resistor pro- 
vides the least significant bit. The 
51kQ resistors between the 100kQ re- 
sistors complete the R-2R ladder. 

Note that it is called an R-2R ladder 
because of the fact that the resistors 
have a value of R (in our case 51kQ) or 
2R (100kQ). Strictly speaking, the 
51КО resistors should be 50КО or the 
100kQ values should be 102kQ, but 
this circuit is not that critical. 

The DC output from the ladder net- 
work connects to the comparator in- 
put at pin 10 of IC8, the LM2917 fre- 
quency-to-voltage converter. The front 
part of the LM2917 does the voltage to 
frequency conversion of the speed sig- 
nal from the Hall Effect drive shaft 
pickup and its outputis at pin 3 where 
it is filtered with a 6.8uF capacitor 
and then applied to the second com- 
parator input at pin 4 via the 22КО 
resistor. 

Pin 5 of IC8 is the comparator out- 
put. It is fed to IC9, a 555 timer IC 
which we are using simply as a 
Schmitt trigger inverter to give a fast 
risetime signal. IC9 drives transistor 
Q3 when its pin 3 output is low and 
this in turn lights the overspeed LED 
(LED1). 


Audible alarm. 


The audible alarm comprises an 
LM358 dual op amp IC10 and a 4017 
decade counter IC11. Both op amps 
are configured as Schmitt trigger os- 
cillators. When pin 3 of IC9 is high, 
diode D20 holds the 0.1uF capacitor 
at pin 6 of IC10 high and therefore 
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Fig.4: the component layout for the main PC board. A 16-way header is used to terminate 8-way rainbow cables to the display board. 


stops IC10b from oscillating. And it 
also keeps counter IC11 in the reset 
condition. IC10a is disabled by diode 
D16, holding the .022uF capacitor at 
pin 2 discharged via the 2.2КО resis- 
tor connecting to ground. 

When the car exceeds the speed 
setting on IC1, pin З of IC9 goes low, 
diode D20 is reversed biased and IC10b 
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IGNITION 


is allowed to oscillate at arate of about 
2Hz and it clocks counter IC11. As 
soon as the “1” output at pin 2 of IC11 
goes high, it reverse biases D16 via 
015 and IC10a starts oscillating to 
drive the piezo transducer, to sound 
the alarm. 

VR2 sets the frequency driving the 
piezo. It can be set to obtain the maxi- 


mum loudness, so that the operating 
frequency coincides with the piezo 
transducer’s resonant frequency; or 
you can adjust it to lower the volume. 


More beeps 

The reason why counter IC11 is in- 
cluded is to give you further audible 
warnings that you are still exceeding 


The main PC board is housed in a low-profile plastic instrument case which can 
be mounted under the dashboard or if preferred, under one of the front seats. 


The connections to the display board are run via ribbon cable. 


the set speed limit. This is necessary 
because you might have been dis- 
tracted during a passing manoeuvre 
or other event. Hence, as IC10b con- 
tinues to clock IC11, the “2” output 
goes high. IC10a now stops oscillat- 
ing, with D16 holding the .022uF ca- 
pacitor discharged. When IC11 is 
again clocked by IC10b, the "3" out- 
put goes high at pin 7 and allows 
IC10a to oscillate via diode 014. When 
1С11 is clocked again, IC10a stops as 
the "4" output goes high. 

This high “4” output of IC11 drives 
transistor Q8 which turns on to con- 
necta 4.7uF capacitor at pin 6 of IC10b, 
and this greatly slows the frequency 
of oscillation. When IC11 is clocked 
again several times the 4.74F capaci- 
tor is again placed in circuit via the 
^8" output driving Q8. Finally, the 
“1” output of IC11 will go high again 
and allow oscillator IC10a to sound 
the piezo transducer again. 

Thus, we have a "pip pip" sound 
from the alarm as the "1" and “3” 
outputs of IC11 successively go high 
and then a several second pause be- 
fore sounding again. 

The pin 3 output of IC9 goes high 


again, when the car's speed drops be- 
low the set limit, and this resets IC11 
and disables IC10b. 

Power for the circuit comes from 
the vehicle's 12V battery supply and 
is regulated to 5V with REG1. The 
16V zener diode at REG1's input gives 
protection against voltage spikes or 
wrong supply connections. Note that 
the circuit is powered at all times but 
the display is blanked until the igni- 
tion is turned on or both buttons are 
pressed simultaneously to bring the 
Speed Alarm into operation. 

The ignition input is monitored by 
NAND gate IC6c. It drives the base of 
Q1 and this transistor provides the 5V 
switched supply to the Hall sensor 
and LED2 & LED3. These LEDs light 
the Up & Down switches so they can 
be seen at night. Pin 9 of IC6d moni- 
tors whether the headlights are on. If 
they are off, pin 10 of IC6d turns Q2 
on to provide the low common cath- 
ode voltage for the displays and 
overspeed LED (LED1). 

If the lights are on, IC6d oscillates 
and turns Q2 on and off to dim the 
displays, for night time driving. 

When the Up and Down switches 


are pressed simultaneously, IC5a & 
IC5b will both go low and diodes D3 & 
D4 are reverse biased. This causes the 
clock input to IC7 is to be pulled high 
via the associated 10kQ resistor and 
toggles its Q output low. The resulting 
low on pin 12 of IC6c takes the pin 11 
output high and Q1 is off. Diodes D17 
and D18 pull both pin 8 and pin 9 of 
IC6d high and pin 10 is therefore low. 
Q2 is off and so the displays are unlit. 

Pressing both Up & Down switches 
again will toggle the Q output of IC7 
high again and so IC6c can go low, 
driving Q1. This low also reverse 
biases D17 and D18 and Q2 is on and 
so the display will be lit. 

Note that pressing both the Up and 
Down buttons simultaneously may 
also change the counters depending 
on which switch makes contact first. 
So turning the speed alarm on and off 
may change the setting by 5km/h, 
meaning that the initial setting may 
be for example 35km/h instead of 
30km/h. 


Construction 


The Speed Alarm is constructed on 
three PC boards. The main PC board is 
coded 05311971 and measures 198 x 
155mm. The display PC board is coded 
05311972 and measures 62 x 47mm, 
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a No. Value 
Q 1 томо 
В A 1MQ 
lm] 1 220kQ 
a 19 100kQ 
a 4 51kQ 
a 2 22kQ 
a 18 10kQ 
a 2 4.7kQ 
В 3 2.2kQ 
a 1 4700 
а 18 2700 
а 1 220 


Table 2: Capacitor Codes 


Q Value IEC Code EIA Code 
Q  O47uF 470n 474 
a OApF 100n 104 
Q .047uF 47n 473 
Q .022uF 22n 223 
a 20044Е in 102 


while the sensor PC board is coded 
05311973 and measures 25 x 31mm. 
The main PC board is housed in a case 
measuring 225 x 40 x 165mm, while 
the display PC board is housed in a 
plastic utility case measuring 82 x 53 
x 30mm. 

Before doing any assembly, check 
the PC boards for any breaks or shorts 
between tracks and undrilled holes. 
Make any repairs needed. Then start 
with the main board and solder in all 
the links as shown on the overlay 
diagram of Fig.4. Insert and solder in 
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ble 1: Resistor Colour Codes 


4-Band Code (196) 

brown black blue brown 
brown black green brown 
red red yellow brown 
brown black yellow brown 
green brown orange brown 
red red orange brown 
brown black orange brown 
yellow violet red brown 
red red red brown 

yellow violet brown brown 
red violet brown brown 
red red gold brown 


all the resistors using the accompany- 
ingresistor colour code table (Table 1) 
to select each value. 

The ICs can be installed next, tak- 
ing care with their orientation. Note 
that IC2 is oriented differently to all 
the other ICs. Then solder in the di- 
odes, including the zeners, and take 
care with their orientation. 

Insert the capacitors next. Table 2 
shows the codes which are likely to 
be marked on the MKT polyester types. 
Take care to insert the electrolytic ca- 
pacitors with the correct polarity. 

The 3-terminal regulator REG1 
mounts horizontally with its metal 
face towards the PC board and a small 
heatsink beneath it. Next, mount the 
spacers, transistors and trimpots. We 
used a 16-way pin header for the mul- 
tiple connections required to the dis- 
play PC board, 

Fig.6 shows the component layout 
for the display PC board and sensor 
board. Before inserting any compo- 
nents into the display board, check 


5-Band Code (1%) 

brown black black green brown 
brown black black yellow brown 
red red black orange brown 
brown black black orange brown 
green brown black red brown 
red red black red brown 

brown black black red brown 
yellow violet black brown brown 
red red black brown brown 
yellow violet black black brown 
red violet black black brown 

red red black silver brown 


The completed sensor board and its 
companion button magnet. 


that it fits neatly into the small case. 
You may need to do some judicious 
filing to make it a neat fit. 

Insert the 7-segment displays with 
the decimal points towards the switch- 
es. All the resistors are mounted end- 
on as shown. LED1 is mounted hard 
against the PC board, while LEDs 2 
and 3 need to lean over towards their 
respective switches. The two switches 
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Fig.5 (above) shows the full-size artwork for the display 
case, while at left is the assembled display PC board. 
Note how the two green LEDs are arranged. 


are oriented with their flat sides to- 
wards the bottom of the PC board, as 
shown in Fig.6. The two 8-way rain- 
bow cables are soldered to the back of 
the board. 

The sensor board is assembled as 
shown in Fig.6. The sensor and ca- 
pacitor mount flat on the PC board, 
with the labelled side of the sensor 
facing up. 


Case assembly 


The main PC board can be placed in 
its case and secured with four self- 
tapping screws into the integral stand- 
offs in the base. Drill out the rear 
panel for the cordgrip grommet. The 
front panel requires two holes for the 
rainbow cable entry and holes to 
mount the piezo transducer. This is 
secured with two self-tapping screws. 
Drill a small hole for the wires. 

The display case is cut down to 
23mm in height using a hacksaw and 
file. This allows the displays to sit 
directly under the red Perspex which 
replaces the front panel lid of the case. 

Cut the Perspex to size and cut out 
the display area on the front panel 
label with a sharp hobby knife. Affix 
the label to the Perspex and drill holes 
for the switches and securing screws 
at each corner. You will need to cut a 
slot in the base of the case for the 
rainbow cable to exit. 

Pass the rainbow cables through the 
slot in the case and clip the PC board 
in place. Secure the front panel in 
place with self-tappers. Pass the rain- 
bow cables through the holes in the 
front panel of the main PC board case 
and attach the 16-way pin header 
Socket to the wires. We used IDC (In- 
sulation Displacement Connector) in- 
line pin headers. 


Testing 


Apply 12V to the +12V and IGN 
inputs. The display should light. If 
not, press the two switches together to 
check that it turns on. If not check for 
supply on all the ICs. There should be 
+5V between pins 16 8: 8 of IC1, IC2, 
IC3 and IC11, between pins 14 & 7 of 
1С4, IC5, 1С6 & IC7, between pin 8 & 
12 of IC8, pins 8 & 1 of IC9 and pins 4 
& 8 of IC10. 

Most of these ICs will have addi- 
tional pins tied to the +5V rail, as can 
be seen on the circuit of Fig.3. These 
can also be checked with your multi- 
meter, as can the IC pins which are 
tied to OV. 


Fig.6: the component layouts for the display and Hall Effect sensor 
PC boards. Note that LEDs 2 & 3 lean towards their respective 


pushbutton switches. 
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Fig.7: the mounting details for the Hall Effect speed sensor, The gap 
between the sensor and the magnet should be 2-3mm. 


Ip PEED ALARMS | 
© SENSOR 


D | 


Fig.8: actual size 
artworks for the 
display (right) and 
speed sensor boards. 
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If the display is showing a reading, 
test the Up and Down switches. Now 
count down to 0 and check that LED1 
lights and that the piezo alarm sounds. 

You can test the dimming feature 
by applying 12V to the lights input. 


Installation 
The speed alarm can be installed 


05311972 


SPEED ALARM DI 
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into a vehicle using automotive con- 
nectors to make the connections to 
+12V, the ignition supply and lights. 
Use automotive wire for these con- 
nections. Also the ground connection 
can be made to the chassis with an 
eyelet and a self-tapping screw. At- 
tach the main case under the dash- 
board on suitable brackets. Mount the 
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з4 


The display board fits neatly inside a small 
plastic utility case. Take care to ensure that 


the LED displays are correctly oriented. The 


external leads emerge through a slots in the 


back of the case. 


1 PC board, code 05311971, 198 
x 155mm 

1 PC board, code 05311972, 62 x 
47mm 

1 PC board, code 05311973, 25 x 
31mm 

1 tront panel label, 81 x 52mm 

1 plastic case utility case, 82 x 53 
x 30mm 

1 plastic case, 225 x 40 x 165mm 

1 red Perspex sheet, 81 x 52 x 
3mm 

1 piezo transducer 

1 mini heatsink, 20 x 20 x 10mm 

1 button magnet 

12 PC stakes 

1 16-way pin header launcher 

1 16-way pin header socket (4 x 
4-way, 2 x 8-way) 

3 M3 x 6mm screws and nuts 

6 self-tapping screws to mount 
main PC board and piezo 

1 small cordgrip grommet 

2 PC-mount click action push-on 
Switches (white) (S1,S2) 

1 800mm length of 0.8mm tinned 
copper wire 

2 1m lengths of 8-way rainbow 
cable 

3 2m lengths of hookup wire (+, 
GND and signal sensor wires) 

3 2m lengths of red automotive 
wire (+12V, ign. & lights input) 
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1 2m length of black or green 
automotive wire (ground wire) 

1 200kQ horizontal trimpot (VR1) 

1 22kQ horizontal trimpot (VR2) 


Semiconductors 

140192, 74HC192 4-bit BCD 
up/down counter (IC1) 

14511 BCD to 7-segment 
decoder (2) 

1 40193, 74НС193 4-bit binary 
up/down counter (IC3) 

2 4013 dual D flipflops (IC4,C7) 

174C14, 40106 hex Schmitt 
trigger (IC5) 

1 4093 quad Schmitt NAND gate 
(IC6) 

1 LM2917N 14-pin frequency-to- 
voltage converter (IC8) 

1 LMC555CN, TLC555 CMOS 
timer (IC9) 

1 LM358 dual op amp (IC10) 

1 4017 decade counter (IC11) 

1 7805, LM340T5 5V 1A 3- 
terminal regulator (REG1) 

1 UGN3503 Hall Effect sensor 
(sensor) 

21 1М914, 1N4148 signal diodes 
(D1-D21) 

1 16V 1W zener diode (201) 

24.7V 1W zener diodes (ZD2.3) 

5 BC327 PNP transistors (Q1,Q3, 
04,06,07) 


3 BC337 NPN transistors (Q2,Q5, 
Q8) 

3 HDSP5303 common cathode 
7-segment LED displays 
(DISP1-DISP3) 

1 5mm high intensity red LED 
(LED1) 

2 3mm red or green LEDs 
(LED2,LED3) 


Capacitors 

2 100uF 16VW PC electrolytic 
4 10uF 16VW PC electrolytic 
1 6.8uF 16VW PC electrolytic 
14.7uF 16VW PC electrolytic 
2 1uF 16VW PC electrolytic 
13 0.1uF MKT polyester 

1 .047uF MKT polyester 

1 .022uF MKT polyester 

2 .001uF MKT polyester 


Resistors (0.25W, 1%) 


110MQ 18 10kQ. 
11MO 24J7kQ 

1 220kQ 3 2.2KQ 

19 100kQ 14700 
451kQ 182700 

2 22kQ 12.20 0.5W 


Miscellaneous 

Automotive connectors, bracket 
for sensor board, heatshrink 
tubing, etc. 
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display in a convenient place on the 
dashboard. 

The sensor board should be 
Sheathed in a piece of heatshrink 
sleeving and then mounted near the 
drive shaft as shown in Fig.7. Tempo- 
rarily mount the button magnet in 
place with a cable tie and secure the 
board so that the magnet will directly 
pass the sensor with a 2-3mm gap. 
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Wire the sensor to the main PC board 
using hookup wire. 

Test that the speed alarm works at a 
low speed setting. You may need to 
adjust VR1 slightly so that it works at 
the correct speed. It is calibrated so 
that the alarm sounds near the set 
speed, as indicated on the speed- 
ometer. If nothing happens, remove 
the magnet and turn it around so that 


ard. Check your board carefully against this artwork for possible etching defects before 


Fig.9: actual size artwork for the main PC bo: 


installing any of the parts. 


the opposite pole is facing out and test 
again. If the speed alarm cannot be 
made to work at any speed, the mag- 
net may not be powerful enough or 
the gap between sensor and magnet is 
too great. 

When the speed alarm is operating 
satisfactorily, use epoxy resin to per- 
manently secure the magnet to the 
drive shaft. sc 
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Discharger operates at the push ofa button, 
and if used to “cycle” batteries regularly, it can reduce 
longer service life. Powered by 


jin rechargeable cells, giving | 
m M 9664 plug pack (not included) or car battery: 
39-5 . 


M9106 12V 500mA Plug Pack $22.95 


REGULATED Multi- 
Voltage Plug Pack 


A fully regulated (not just filtered?) plugpack 
suitable for powering video games, portable CD 
players, walkmans, or other sensitive devices, 
Unregulated plugpacks can vary in output voltage 
by up to 30%, which can cause damage to some 
equipment! This regulated plugpack has 6, 9 and 
12V DC voltage outputs at up to 


2 
MELLE 


pci Micron Series 3 
M M Soldering Station 
under $1001 


MICRON Series 3 soldering station 
'employs electronic switch mode 
J сиу іп lieu of a mains transformer. 
fM Excellent for all general purpose and 
production soldering, Features: « High 
insulation ceramic heating element » Rapid heat- 
up and heat recovery » Heater insulation of over 
100МЙ « Zero voltage circuit minimises high 
[voltage spikes ёс magnetic fields to prevent 
damage to sensitive devices * Continuous 
temperature adjustable from 250° to 430°C = Grounded 
power cord » Selecting the desired operating temperature is as 
Simple аз turning a knob. Supplied with Long-Lasting Iron Clad Tip! 


тэм Normally $129, Now SB 9 9 
0-ЗОУ 2.5A 


From the staff at Altronics we thank 
you for your patronage in 1997, and 
wish everybody a Merry Christmas 


and a Happy New Year! 


Regards, 
Jack O'Donnell, Managing Director 


$ 4705 700mAh AA Cell Normally 6277 es 
NOW 5522 ea,4 and up, or Ф 4 99 ea, 10& up 
$ 4710 1500mAh C Cell Normally $4% ea, 
NOW 4 ea, 4 and up, or 53-59 ca, 10 & up 
84715154 Ah D Cell Normally ЗЭ? ea, 
Now BA ea, 4 and up, or 375 s 10 & up 
54720 100mAh 9V Cell Normally 8107 e 


Now 5588 ea, 2 and up, or B 77:29 ea, 4 & up 


20MHz Dual Trace 4 AS 


Beam Oscilloscope 
Electronic circuits are 

н 

complex as technology 

advances, to the pont 

Where itis difficule to 

Service and repair many electronic prodúcts without 

the aid of an oscilloscope. The Q 0150 oscilloscope is a very 
stylish, modem and high tech piece of test equipment that will 
enable you to test and service a wide range of equipment. The 
front panel controls have been thoughtfully laid out making it 
extremely easy to use. One standout feature of this CRO is the 
ALT MAG function which allows simultaneous display 
ofboth originai and magnified waveforms on the 
Screen. This function allows the user to observe trigger 
pulses & modulated signals, and to identify signal 
Anomalies such as supersonic oscillations & EMF spikes. 


0150 Normally 5799, NOW 99 


Comes complete with TWO high quality 
ЗОМН: CRO Probes, valued at $39.95 each!! 


WOW! With every Q01 
vorchased in December, receive 
Р Q 1060 Digital Multimeter, 
valued at $89 í 
ABSOLUTELY FREE! Ё 
Зө our 1997/98 Catalogue 
page 98 for full details on this 


Solder Roll BARGAIN! ате. 211 


OOPS! Tis solder is a 40/60 mix of tn /lead, instead of the regular 60/40: 
We've tested it and it solders just fine! Stock up at fantastic rates and keep. 
pe bar ie pigs 

T 1100A Ойл Was $6® a Rell 

TA110A 1mm Was $6% a Rol, Both Now SB Dea, 


——À 
MÀ 
| 


or Buy 5 Rolls for SB 71 D tmined sizes OK 
1 Lab Power S = 
х зн Supply 1500W Switchmode | 125W Mini Inverter 


ES ds «ww |12V / 240V Inverter шоо 


ocket! During our 
150W 


Modified sinewave 
circuitry! саг" 
Pa mieren нне 


“There are quite 
апае коса few 


32 
Sar 
An 


зээ 


$129, now 


Keychain Laser Pointer 
is laser pointer weighs only 45g, 
and comes witha keychain. At 
only 6imm long by 1mm 
în diameter, ifs not- | 
$ much bigger than 
many keys! It emits a 
Very intense beam that 
23 сал travel up to 50m, and projects a 
right red dot onto the target is 
aimed at. I's ideal for lectures, 
guided tours, seminars, building sites 
te, and it's much less intrusive than a normal stick 


Groat for 
lectures 
Seminars, 2 


pointer! Uses two button batteries (included). 


A201 Was $69, now SAI 


Audio Masker Kit 
(See EA Dec’97) An au. 

a form of white noise generator Is 
used to mask the noises heard by 
people suffering from tinnitus. 
Tinnitus is a common problem that 
can manifest its self in many ways , 
from alow level roaring toa constant 
ringing in the ear. This device 
“masks” these sounds by emitting a 
continuous noise (such as that of 
rushing waterfall), which the brain. 
can isolate more easily. It's much 
cheaper than commercially 

available units (some run to $800 
each), It features adjustable level 

and degree of noise filtering. 
Powered from a 9V battery (not supplied), and 


(See EA Oct’97) A great 
high-tech addition to your 
s dashboard! This 5 

digit tachometer features a ШЙ 
crystal timebase for super-accurate readings, 
0.25 second update time and a resolution of 
ONE rpm. It also has a dimmable display 
leading zero blanking, last digit "D" lock 
(stops “rolling” display), 
60,000rpm if required. Not even rotaries rev 
hat high! Can be configured for ignition coil 
input (ЗУ) ог low level input (1V) from an, 
existing tacho. I able digital 
tacho for street or circuit applications, this is 
itt 


ks $79 


can read to 


/ou're after a 


| Seng & durable 
constuction, makes tis 
Sie Hed overs 
See 
instalation Includes | 
Rupe 
puce 
Extremely loud fan 
Frer dede 
DC SIDA Dimensions INO x 125 


$6130 Was лон  2О 


HUGE 12008 
Output! 


Variable Temp 
Soldering Iron 


Tip temperature is adjustable 
from 250°C to. 

50°C 

Select the right 
temperature for the job 
and avoid heat damage to 
sensitive devices! Features 
ceramic heating element 
and supplied with 16mm. 
conical tip. 3 other tip sizes 
available. See 1997/98 
Catalogue page 111. 


[ 4 
свепет 
While stocks last, geta V 
T 1100A 2000 solder roll, a 
| T 1310 гоп stand AND a T 1450. 
PCB Stand, together valued at 


over $30, FREE with every 
T2446! 


Crimp Tool & 


FHEE Strippers!! 


Tool, and receive а set of 
T1522 automa 

BD strippers, valued at 
EREE! A perfect combinatio 


techs, auto electricians etc! 
Crimp tool suits red, blue an 
yellow size conne 

Ratchet ac 
construction. 


ov S54 
Speed Alarm Kit 


(See SC Dec 97) The best €—— 
tay to reduce the number NEV 
of speeding fines you 
receive each year is 
imply avoid speeding! 
This Kit lets you know 
When you're speeding by 
emitting an alarm and 
flashing an LED located on 
the dashboard of your car. The 
alarm point is adjustable in 
increments of 5 kph from 0 to 
155 kph. You'll know you are 
speeding without taking your eyes off the 
road for a second. It consists of two sections, a dash 


‘mounted control panel which features a 3 digit display 


to indicate set speed, and a main box (not shown) 
housing most of the circuitry, which can be located 
under a seat or dashboard. A single trimpot is used to 
calibrate the unit to your existing speedometer. Kit 
Comes complete with screened & punched cases and 
magnetic speed pickup, and is powered by 12V DC. 


kan S72 


(See EA, Nov 97) Ever transferred your home 
found the picture quality is degraded? This lit 


invisible overheads from vides 
a clean PAL composite signal 


cso SSD 


Video Enhancer & Stabiliser Kit 


Video. 


holiday movies to VHS and 
hancer will spruce 


up the video signal, and can even improve the quality of poorly- 
recorded video. It also has an image stabiliser which removes all the 
nals, such as teletext data, leaving. 


174 Roe St Perth W.A- 00 


Archive those precioug 


in top condition? 


тав 29 


Learning Remote 
Control 


Can replace uy 
EIGHT remo” 

Controls, Get rig 
f your соев 
‘able clutter! 


t Screen 

Sick of having remote controls all over 
the coffee table? Always picking up 
the wrong one? This learning remote 
control can replace up to eight remotes! It features a 
multi-function touch sensitive backlit LCD screen. 
With 8 different appliance modes, it can control a 
TV, VCR, CD, LD, AMP. TAPE/TUNER, and has 
auxiliary modes SELI and SEL2, which can be 
‘custom configured. When you select a mode, the 
unit changes the buttons on the display to mirror 
the controls of the selected device. AMP mode 
includes Surround Sound effects adjustment 
button (centre, rear, surround etc). The unit 
is programmed from an original remote, 
Which must be in working order, and a 
macro function allows one button to perform 
up to ten sequential tasks. Also features 
backlighting (unlike others on the market) 
Zig) wich is essential at night or when the 

curtains are drawn. The backlighting is light sensitive, so it only activates. 


in rooms with low light levels, saving batteries. BE QUICK! 
50 ONLY! 


Requires 4x AAA batteries (supplied). DEWAR 
169 


For anyone who wants the. 
ultimate remote control, 


the one.” 
to ease, Silicon ChIP 


SIONS WHICH ARE USELESS 


A1000 Normally $199, XMAS SPECIAL only ЗЭ 


gi [Santa's Christmas Lights Kit 


| M e EA Deci Are you sick of hae collections of 
| mes ight ovi ptr 
| meer are ued Ts prope 
| Csia of hve sela per 
хари Е fash ns eon 
АРЦ 
tc Te анаа 
‘customise the flash rate to get the 
Peeps ie 
mss 
сане 
moliri citur SS 
| is very simple. Comes 
| complete with LEDs and 
| silk screened case. Powered 
Eoma VAC UnA fog 
By pack sos xe sure m 


524-95 


| M9666 12V АС 500mA Plugpack $1 44-59. 


YES! We Now Accept Diner's Club and American Express Сагав!! mes 
VE 


Where possible we 


Phone (09) 328 1599, Fax (09) 328 3487 
MAIL ORDERS C/- P.O. Box 835 


Allow approx 9 days from day you post order to wh 


Up to 3kg is $9.50, 


t more must travel Express Road— Please allow up to 7| 
$15.00 over As with virtually every 


Interesting circui 


Binary 
guessing game 


This circuit makes use of a 74LS85 
4-bit magnitude comparator (IC3). As 
its name suggests it compares two 4- 
bit binary numbers at is inputs and 
produces one о three outputs depend- 
ing on whether binary number A is 
larger than, equal to or less than 
number B. One of the 4-bit numbers is 
produced by a set of four switches 
which pull the relevant inputs of IC3 
low. The other 4-bit number is pro- 
duced by the 74LS193 synchronous 
up/down counter which is clocked by 
555 timer IC1, each time switch S1 is 
pressed. 

The object of the game is press 
switch S1 to load in the unknown 
number and then you or another player 
operate the four switches to guess the 
number. The LEDs indicate when you 


Waveform 


generator 

This circuit is 
presented as an 
alternative to the 
waveform genera- 
tor featured in the 
July 1997 issue of 
SILICON CHIP. This 
alternative circuit 
has the advantage 
of a square wave 
output with 1:1 
mark/space ratio 
(5096 duty cycle). 

IC1 is an LM392, a dual device 
comprising one operational ampli- 
fier and one comparator. The tran- 
sistor and its associated compo- 
nents provide an active pull-up for 
the comparator which has an open- 
collector output stage. 

A voltage divider consisting of 
two 10kQ resistors biases the op 
amp and comparator to half the 
supply voltage and controls the 
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CIRCUIT NOTEBOOK 


leas which we have checked but not bi 
readers are welcome and will be paid for at standard rates. 


are high, low or correct. 

While the circuit shows a supply 
voltage of 5V you could operate it 
from a 6V battery provided a diode 18 


FREQUENCY 
VRI 


t and tested. Contributions from 


7 


connected in series to reduce the volt- 
age. 

P. Melmoth, 

Wyalong, NSW. ($30) 


LEVELE OUTPUT 
VR2 
ik 


mark/space ratio. The supply volt- 
age is not critical but must be stable 
as it determines the output ampli- 
tude. 

In operation, comparator IC1a, 
which exhibits a large hysteresis 
due to positive feedback via the 
20kQ resistor, generates a square 
wave. This drives op amp 1С15, 
which is connected as an integra- 
tor. The integrator outputis a highly 
linear triangular wave, the ampli- 


200 


tude of which is monitored Бу the 
comparator. 

A 12V supply results in a square 
wave of about 10.6V peak-to-peak 
at the emitter of the transistor. The 
1kQ resistor connected to the switch 
attenuates the square wave output 
to match the peak-to-peak voltage 
(typically 5.3V) of the triangular 
waveform. 

A. Ellis, Porirua, 

NZ. ($35) 


Monster servo uses a 
windscreen wiper motor 


While radio control servos are read- 
ily available from hobby stores, really 
powerful units are difficult to obtain 
or very expensive. This circuit turns 
an ordinary windscreen wiper motor 
into a powerful servo for the cost of a 
7.М409СЕ servo IC, six transistors and 
a few other components. 

The ZN409CE and its input is com- 
patible with typical radio control re- 
ceivers and can run from their battery 
supply. The circuit values have been 
chosen to suit typical input pulse 
widths of 0.5-2.5ms, with positive- 
going pulses. 

Q1,Q2, Q3 & Q6 provide level shift- 
ing so that IC1's output can drive a 
transistor bridge (Q4, Q5, Q7 & Q8) 
operating from a high supply voltage; 
ie, 12V. Depending on the input pulse 
width, the transistor bridge drives the 
motor in one direction or the other. 

УК is the positional feedback pot 
and it must be coupled to the output 
shaft of the windscreen wiper motor. 
The positional accuracy of the servo 
is very dependent on the backlash in 
the mechanics of the system. If there 
is too much backlash, the servo will 
be slow and erratic. 

Two electrical parameters affect the 
stability and accuracy of the servo: 
dead-band and velocity feedback. 
Dead-band is the allowable position 
deviation before the amplifier tries to. 
make a correction. If there is more 
mechanical backlash than dead-band, 


VELOCITY 
FEEDBACK 
560k-2.2M 


the motor will chatter. The capacitor 
at pin 13 sets the dead-band; more 
Capacitance gives more dead-band. 

Setting up the system requires the 
following steps: 

(1) Disconnect the shaft of the feed- 
back pot from the motor and connect 
the circuit to a receiver. Power the 
system up. The motor should operate 
one way or the other. 

(2) Rotate the feedback pot in the 
same direction as the motor would 
have turned it. The motor should come 
to rest and then run in the opposite 
direction. If this doesn't happen, swap 
the outer leads to the pot and try again. 

(3) Connect the feedback pot to the 
motor shaft and power up again. The 


Audio signal 
injector 

This injector was 
built as an adjunct to 
the Audio/RF signal 
tracer featured in the 
June 1997 issue of SILI- 
CON CHP. 

The circuit is basi- 
cally a free-running 
multivibrator with the 
frequency determined 
by the supply voltage 
and the resistors and capacitors con- 
nected to the bases of the transis- 
tors. The switch allows it to run at 
two separate frequencies. It was 
constructed on a piece of Veroboard 


motor should move to a position and 
stop but will probably hunt back and 
forth. Try reducing the velocity feed- 
back resistors until the system is sta- 
ble. The motor shaft should move each 
time the transmitter stick is moved. 

Ifthe motor tends to buzz, you have 
more mechanical slack then dead- 
band and the capacitor at pin 13 
should be increased. On the other 
hand, if the servo is stable but you 
have too much dead stick, you have 
too much dead-band or too much ve- 
locity feedback. 

The ZN409CE IC is available from 
RS Components (Cat 304-813). 

Nicholas Baroni, 

Greensborough, Vic. ($45) 


about 20mm square and mounted 
inside a film canister on top ofa 9V 
battery. 

R. Graham, 

Nelson, NZ. ($20) 
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2-axis robot 
with gripper 


Are you a control freak? Do you wish to exert 
power over things animate and inanimate? 
Well, here's a way to indulge yourself. Build 
this simple two-axis robot which has a 
gripper to pick up and place objects. 


This robot can be controlled from 
your PC using a QBASIC program via 
the serial port. Don't worry — you don't 
haveto know anything about program- 
ming in BASIC to make it work. Just 
go to the DOS prompt, type QBASIC 
and run the program which ís called 
Ausbot.bas. 

Apart from the simple method of 
control, a major attraction of this ro- 
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bot is the motive power. It is provided 
by cheap and readily available servos, 
as used in radio controlled model cars, 
boats and aircraft. These can be pur- 
chased from model stores everywhere 
or you might have some servos from 
model cars lying around — these will 
do just as well. 

The servos provide the two axes of 
operation for the robot arm; ie, up & 


down or sideways motion and also 
open and shut the gripper. So just 
three servos are required. 

As the title of this article suggests, 
this is a 2-axis robot with a gripper. It 
can rotate on its base through 90 de- 
grees with extremely small move- 
ments: 254 steps of 0.354 degrees. It 
can raise and lower its arm from desk- 
top level in 254 x 0.807mm steps to a 
height of 205mm. Similarly, it can 
open its gripper to 105mm wide or 
fully close itin 254 steps of 0.413mm. 

With this sort of resolution this ro- 
bot can pick up an egg without break- 
ing it! Its fingertips can be made to 
pivot slightly so as to grasp irregular 
shaped objects or they can be tight- 
ened to grasp small items at their tips. 


The Ausbot software takes care of 
speed control and only allows you to 
set speeds within safe limits for the 
robot. The required speed limits for 
each servo are different as each one 
controls items of different length and 
weight. 

If the speed ranges allowed by the 
software are too fast or too slow, the 
upper and lower limits may need to 
be changed due to varying clock 
speeds of different computers. The 
software is easily understood and the 
user should have no difficulty in iden- 
tifying the delay lines for each servo. 

As described in the “Radio Con- 
trol” column in last month’s issue, a 
servo is basically a closed loop sys- 
tem, you just tell it where to go and it 
goes there; no argument. It will oper- 
ate from between 4V and 6V DC and 
requires pulses of between 1ms and 
2ms, at a rate of about 50Hz. 

Also as described last month, 1.5ms 


Fig.1: the robot has three servos controlled. by a Mini SSC 
(serial servo controller). The SSC is controlled with a 
QBASIC program via the serial port on a PC. 


wide pulses will rotate the servo shaft 
to it its "neutral" or null position; ie, 
more or less its central position. Fur- 
thermore, pulses 1ms wide will rotate 
it to the fully anticlockwise position 


Base Assembly 


DOUBLE SIDED ADHESIVE TAPE 


CABLE-TIE 


Fig.2: the base assembly uses an aluminium extrusion meas 


wide and 20mm high. A servo is centrall: 


with double sided adhesive tape and a Nylon cable tie. 


while 2ms pulses will rotate it fully 
clockwise. 

And since a servo is a closed loop 
system, it has a very large number of 
positions in between those extremes, 


— SHOULDER ASSEMBLY 


BASE PLATE 


RUBBER FEET 


uring 3mm thick, 120mm long, 80mm 
ly located against the vertical section and simply secured 
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Shoulder Assembly 


CABLE-TIE 
pe p 
22 


NYLOC NUT 


WASHER — — 


* 
hi 


M3 X IOSCREW 


4mmxlmm"O'RING — 


NYLOCNUT ^ 


Cep 0-6 


= 


M3 X 10 SCREW 


— SHOULDER 


SERVO DISC 
— NYLOCNUT 


Fig.3: the shoulder assembly diagram is made from a piece of T-section aluminium and is attached to the 
arm, also made from T-section aluminium. The arm has two servos which are attached to one end using 
double sided tape and a Nylon cable tie. 


limited only by the resolution of its 
internal feedback pot. 


Servo drive 


How are the servos driven? Nor- 
mally, you would need three variable 
width pulse generators, one for each 
servo. And then the driving computer 
would need to vary the pulse genera- 
tors in response to the QBASIC pro- 
gram. 

That approach could have been 
taken but in this case a Mini-SSC has 
been used. Er, what's a Mini-SSC? It 
stands for Mini Serial Servo Control- 
ler. In turn, the Mini-SSC is based ona 
PIC-series microcontroller. The Mini- 
SSC comes fully programmed. It ac- 
cepts commands in ASCII on its serial 
port and then provides pulse signal 
outputs for up to eight servos. 

Fig.1 summarises the robot concept. 
You have a PC (well, you must have 
one if you want to control this robot) 
which feeds a serial port on the Mini- 
SSC and it is being used to control 
three servos. It generates all the pulses 
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to operate the servos so no other cir- 
cuitry is required. That's another bo- 
nus of this project — you don't have to 
build any electronics circuit boards; 
the Mini-SSC can be purchased as- 
sembled and read to go. Or if you 
want, you can buy it in kit form. 

As it stands, the software supplied 
with the Mini-SSC does not address 
the problem of servo speed. Typical 
servos are capable of rotating through 
90 degrees in about 350 milliseconds 
but that is much too fast for operating 
this robot, whether we are concerned 
with motion of the arm or the gripper. 

This drawback is taken care of by 
the QBASIC program written for this 
project. 

At startup the Ausbot software 
prompts the user to enter the desired 
speed for each servo, then which servo 
to move and which position to move 
to. The current position of each servo 
is also printed at the bottom of the 
screen, along with the speed. 

The Mini SSC starts in position 
#127, the servo neutral, on power-up, 


so to avoid servo damage the Ausbot 
software also provides a park func- 
tion which parks all servos at position 
#127. The robot should be parked at 
the end of each session. 

Ifthe robot is moved from this posi- 
tion when not in operation it should 
be gently moved into the park posi- 
tion before power-up, otherwise there 
is the possibility of damage to the 
servos as they initially try to take up 
the neutral position. 


Parts availability 

All of the components and materi- 
als used for this robot were chosen for 
their availability. The arm and grip- 
per is based on a T-section aluminium 
extrusion which is readily available 
through aluminium suppliers such ав 
Capral or good hardware stores. 

Most of the other hardware involves 
pushrods and servo links which again 
are readily available from most model 
stores under the “Kwicklink” brand 
name. The parts for the prototype were 
purchased from Vaggs Radio Models 


The two servos attached to the arm operate the gripper 
and provide the vertical motion. The third servo at left 
rotates the arm on its base. 


The gripper fingers are operated by a Y-pushrod assembly 
linked to two bell cranks. The other end of the pushrod 
assembly goes to one of the servos on the end of the arm. 


at Miranda NSW. Phone (02) 9525 
5797. 

You will be able to put the whole 
project together with just a soldering 
iron, a drill, a hacksaw and a file or 
emery paper, a screwdriver and a span- 
ner. 

Building it 

There are three major assemblies in 
the robot. These are the base assem- 
bly, the shoulder assembly involving 
two servos and the arm, and the grip- 
per assembly, the latter involving an- 
other servo, a couple of pushrods and 
two bell cranks. 

Let’s start with the Base Assembly 
— see Fig.2. This involves a length of 
aluminium extrusion measuring 3mm 


thick, 120mm long, 80mm wide and 
20mm high. A servo is centrally lo- 


HE c - EN. 
This close-up view shows the underside of the arm at the 
servo end. Note that one servo is mounted upside down 


with respect to the other. 


Ausbot can open its gripper to 105mm wide in 254 steps 
of 0.413mm. With this sort of resolution this robot can 
pick up an egg (or a light bulb) without breaking it! 


2212 
8 
0 
17722 
a 
a 
6980808 


AUSBOT $ 


DAMAGE ALUAY 


RUO SPEED 


The software runs in QBASIC and is easy to drive. All you have to do is enter 
data at the screen prompts. 


Shoulder Assembly diagram — see 
disc” andthisattachestotheshoulder — Fig.3. 


cated against the vertical section and The servo is fitted with a “servo 
simply secured with double sided ad- 


hesive tape and a Nylon cable tie. Made from a piece of T-section alu- 


piece. This is shown in detail in the 
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_ FINGER TIP 


1/8 WASHER 


M3 X20 SCREW — { 


RUBBER PAD 


BRASS TUBE — / 


—; 1/8 WASHER 
5/32 WASHER. 


BELL CRANK 


Gripper 
Assembly mm 


~ NYLOC NUT 


Fig.4: the gripper assembly has two fingers, each operated by a standard bell crank linked to a Y-pushrod assembly 
and one of the servos attached the arm. 


minium, the shoulder piece dimen- 
sions are 40mm high and 40mm wide. 
The other dimensions can be estimated 
from Fig.3. Attached to the shoulder 
is the arm, made from T-section alu- 
minium, 20mm x 20mm and 270mm 


lower servo arm is linked to the shoul- 
der piece via a short pushrod with 
Kwicklink attached. 

Finally, there is the Gripper Assem- 
bly which is shown in Fig.4. 

The Gripper Assembly has two fin- 


long. The arm has two servos which 
are attached to one end, again with 
double sided tape and a Nylon cable 
tie. 

Both of these servos are fitted with 


gers, made from 10 x 3mm aluminium 
flat bar, 95mm long. Each finger is 
operated by a standard bell crank 
linked to a Y-pushrod assembly with 
three Kwicklinks. Each finger has a 


standard servo arms, one at top to 
operate the gripper and the other be- 
low, to provide vertical motion. This 


Kit Availability 


As already indicated, this project requires little more than a soldering iron anda 
few other tools. It will be available as a full kit of parts and working drawings. 
Most people should only take a few hours to put it together. 

All the parts for this robot and the software are available from Oatley Electronics 
who own the design copyright. Their address is PO Box 89, Oatley, NSW 2223. 
Phone (02) 9584 3563; fax (02) 9584 3561. The prices are as follows: 


Software disc plus copies of detailed plans .. 


swivelling fingertip fitted with a rub- 
ber pad. These allow the fingers to 
grip smooth or irregular objects. sc 


Mini SSC .. 
The Mini Serial Servo Controller 5 5 25 
(Mini-SSC) is based on a PIC-series Kitotrmactsaed aluminium parts 
microcontroller and comes fully Servo Kits .. 


programmed. It can be purchased 
fully assembled and ready to go. 


Please add $5 for postage and packing. 


44 SILICON CHIP 


A SAFE CHRISTMAS - OUR GIFT TO YOU. 


In our opinion, our range of RF Shielded Mobile 'Phone Cases are the best value around if you are concerned 
|about safety. They contain good old fashioned ‘genuine leather" as well as LEAD for a RF Shield. To be frank, they 
have not been particularly popular. It seems that "safety" products don't sell. Human nature, we guess!! Well, 
we've now cut the price down to a point where the cases are no dearer than a quality non shielded 'phone 

case. The new price for this product is now a ridiculous $19.95 a massive $ saving over the original price. 


|, But as a special Xmas Bonus, if you buy one (or several) of these cases in December we will 


give you another fQ% discount off any product under $50 shown in this set of ads. 
WHY TAKE THE RISK? we're not sure whether the stories 


you hear are true or not. Some people it seems, appear to get 
headaches from continual mobile phone use. Jaycar has 
3 Microtac Cat. HC-6920 sourced a range of genuine leather mobile 'phone cases to 
ja] Motorola 8200,8400 Cat. HC-6922 suit most popular models. So what? Well these cases have a 
Motorola Flare Cat. HC-6924 ‘special lead - yes lead, insert sewn into the lining of the 
Motorola 8500,8700 Cat. HC-6926 leather case. This lead runs right across the еагрїесө (where 
Са Shield is | Your head is closest to the ‘phone) & right around the Базе Ш 
Cat. HC-6932 ^ simply = the antenna ker RF rociation it pena the eros 
E you are worried about the potential hazard from mobile 
Nokia 8110 47 Cat ic-6934 | wrapped around the ‘phone radiation why not try one? At $19.95 it costs no 
Nokia 3110 Cat. HC-6936 antenna base. | more than a standard quality leather case anyway. 
Ericsson 318/388 | Cat HC-6938 This superbly designed case 
Ericsson 738/788 Cat. HC-6940 also includes a ROTATABLE NOW ONLY 
BELT CLIP, which easily allows. 1 


you to tum your phone to the 
horizontal position, allowing 25 е 
you to sit down comfortably. euch 


RECORD LOW 
PRICES ON. 
QUALITY | Plug it into computer 
MAXELL games, мэ etc, 2 
BRAND DS era 


We WILL NOT 
be beaten 
on price. 
TELL US IF 

WE'RE WRONG! 
We dare you to 


find а better deal 9! 79-93385 пт 6. 
JAPANESI 4 
Lon conical JAYCAR OPENS IN [Eia 
ЭМЕМ ZEALAND 0779 
|recordable ср= 
Cat. ХС-4711 = 


14A Gillies Avenue. _| as you read this 5.2 
Newmarket. Auckland.| we nave been Remember! Each disc is 
PHONE: AK 529 9916 open for nearly а УОК 
FAX: AK 529 9917 Sieg astie case, 


BONUS!! A FREE spare 
pack of 5 CD Jewel Cases 
with each 10+ purchased 

Worth $5.95. 


SWITCHES 

| DEDT Mini toggle with centre 
off and spring retum one ud and 
on the other way. 


Cat. ST-0510 
DPDT Mini ecd with 
centre off & spring return both sides 


бал. тог ТЭТ) 53.95 


DPDT Large rocker with centre 
loff and spring return both sides. These 
lare commonly used for power car 


antennas. 
Cat. SK-0980 6.95 
DPDT Small rocker with centre off 

|& spring return both sides. 


Са! SK-0987 


=a} 


T) 


(PERSONAL ALARM 


| This personal alarm is small in size and 
| сал be used in different ways. To 
||activate alarm simply pull the pin 
||and it sounds this ear piercing, 
Е || almost unbearable scream which 
E. | will attract attention. The 
| pin is attached to a 
|lanyard with a plastic 
clip on the end which 
сап be attached to 


keys, or belt loop etc. 
|The alarm could be 
| placed in a ladies handbag, with 


the lanyard around the hand. If the bag is snatched, 
the thief has an alarm sounding in the bag! Sure to 
catch attention. It has its own beltclip so it can be 


This torch QUAD a) 
replaces our 
| old Pocke Torch, Ч 
This unit is gas fillable, rather Ў 
cheaper than using a cigarette. 

lighter. It's much cheaper to 

operate and holds much more 

gas than a lighter. It has piezo 

|| ignition and will ignite in the 

wind. It has a flame adjuster 

and an on/off switch, and is 

really easy to fill with gas. 

Height is 110mm. Use Jaycar 

|| gas (NA-1020 $5.95) 

Cat. TS-1682 


clipped to pants on a belt etc. Size is 55(W) x 67(H) х 


Only 819, 95 


20(D)mm. and colour is black. ^ Only 59, $9. 95 


PROTECT YOUR FAX | 

MODEM / CORDLESS | 

PHONE ETC. 

This unit is designed to. (NEV > 

protect both telephone “ 

line and АС mains from 

Surges as a result of atmospheric disturbances, 

such as nearby lightning strikes. Protect 

| computers, faxes, modems and phones. Includes | 
gas arrestors for phone line and metal oxide 

Varistors for mains. ea 

Cat. MS-4025 


ZAP! 
LASER POINT 


Cat. ST-3100 
MAX LEGAL 
POWI 


KEYRING 


|Save $100 


J|Cat. La-5180 
RF SIGNAL GENERATOR 


Cat. QT-2312 


Was $289 MERIR 


01-2320 
Was 5269 Save 570 


ТМ PATTERN |RF SIGNAL 


AUDIO GENERATOR 


Cat. QT-2310 
ls Was 5289 


Save $100 


GENERATOR 


Cat. QT-2302 


GENERATOR 
Was $299 Save $70 


Cat.QT-2325 


TYPE о 4 Cat. ST-3102 


25 MHZ DUAL TRACE CRO 


Brand new model with 5" screen and suited to a wide range of applications. 
Features include a deflection coefficient of Smv/div to 20V/div in 12 
calibrated steps. It also gives algebraic ADD, SUBTRACT, INVERT 
& X-Y modes. The time base range is from 0.5psec/div to 0.2 
sec/div in 18 calibrated steps. A continously variable 
uncalibrated control between the steps, along with X5 


|| expansion extends the fastest sweep speed to 40nS/div 


approx. Variable hold/off, in addition to multimode triggering, 
provides versatile triggering up to 40Mhz. 
SUPPLIED WITH 2 PROBES. 


Cat. QC-1900 à 
"d ; 


[VIDEO ENHANCER & — 


| Improve the quality of images from poor quality 
video tapes, and reduce degradation when you are 


SER rer: EA Nov. o7. MEW, 


"FULL HOUSE" POWER DRI DRIVER BIT s 


All the weirdo driver bits in one go!! -The set 
consists of 32, of the driver bits that you 
don't normally see. You don't get any 
slotted, Phillips or Posidrive bits. You do 


making copies. Also includes circuitry which can give more stable viewing of 
|| video signals, by stripping out "piggyback" information like vertical - interval test 
signals and teletext data. The Jaycar kit includes box, punched & silk screened 
| panels, transformer and all specified parts. Cat. КА-1798 


LINE CARRIER LINK qiia 
Refer EA Nov 97 This kit simply controls mains 
ОАА 
| for home automation. Kit includes ай quality 
electronic components, PCB, box with silk 


screened front panel. $6 9 9 5 


Cat. КА-1799 
1 Dist 


$69.95 


get: +4 x Tri - wing, size 1, 2, 3, and 4 99 х 

Torx (tamperproof), size T8, T10, T15, T20, 

T25, T27, T30 and T35 94 x Pin drive 

(snake), size 4, 6, 8 апа10 *6 x In - Нех (allen), m 
"metric, size 2, 2.5, 3, 4, 5 and 6 *6 x In - Hex (allen), 
"imperial size 5/64", 3/32", 7/64", 1/8", 9/64” and 5/32” 


holder tnat is smaller than a deck of 
AX. 
again!! Cat. TD-2035 


*3 x Torque Set, size 8, 9 and 10. With this you get a hex 
save $10 NOW Only $19.95 


driver with magnetic retainer, all in a nifty plastiey - rubber 
get stopped by a wacko screw ever 
ma 


Sometimes simple ideas are the best. This device is a 
length of flexible corrugated conduit which is split 
lengthwise. You use it, with instructions provided to trunk 
all cables leading to and from equipment into one neat 
bundle which fits inside the conduit. Cables that branch off simply exit from the slit! It makes for 
a really neat computer or Hi Fi installation! Also included in the kit are wire ties and special 
coloured labels to enable you to keep track of individual leads once the whole lot is bundled up! 
Conduit is grey in colour, 2m long and 22mm dia. (expandable). felt 
Cat, HP-1230 2211) 


wiTH 
WIRE MANAGER 


WITHOUT 
WIRE MANAGER 


С h & oun 


‘These are used in hand held spotlights 
and are extremely bright. Fitting and 
contact is by 2 pins which are 6mm 
арал, Length including pins is 40mm. 
Do not touch the glass with your 


fingers. Ideal for experimentors. 
Cat. SL-2724 3 - ES] 5 


This 
usesa 2 
pin PL9 
watt 
tube, 


Twin Earth Flat Cable 

1.0 sqmm 1/1.13, 10 amp (lights) — 
Cat. WB-1565 $1.20/m or $95/100m 
Twin Earth Flat Cable 

2.5 sqmm 7/.067, 20 amp (power) = 

Cat. WB-1568 $1.75/m or $140/100m 

10 metres or more - less 10% | 


min: ee 
Used in cellular phone hand free kits etc. a 
SAPink Cat. SF-1910 | 5A Yellow Cat Sr-1912 Ù 


S$0_75 ea | Cat, 70166.95 


which is about equal to а 60 watt globe. There is 
ТЭТ) | also a з watt courtesy light included, which can be 
= used to give a small amount of light - (to see steps 
etc). An electronic ballast is used, guaranteeing 
low current consumption, and it is protected 
against incorrect battery connection. A 3 position 
rocker switch is used - centre is off, one way tums 
the courtesy light on, and the other way turns the, 
compact fluro tube on. This lamp gives out an 
amazing amount of light when compared to the 
== | tubes which are only 125mm long. Current 
consumption is about 1 amp. Size is 282(L) x 81(H) 


S8(D)mm. Cat. 57-3010 
| osea m $32.95 


Its а common known fact that compact fluorescent lamps use less power to 
give the same lighting as normal lamps. We have 2 new lights available. These 
are ideal for caravans, boats, cars, bush houses etc. 


LIGHT За». 


compact fluro tube 

called 2D, which 

is rated at 16 

watts, which 

would be roughly equal to ап 

80 watt globe. It would be ideal to. 
mount directly over a table, asithasa | 
wide light dispersion. It also has a3 
position switch, with a 3 watt courtesy 
light included. Can be mounted either 
surface or recessed mount. Includes an 
electronic ballast. size is 160 x 160 x 
45(D)mm. Current draw is 850mA. 


Cat. ST-3012 
2 $42.95 


20 16W Cat 51-3013 m 


$16.95 € 


c 


Used in big power amps etc. 
20A Yellow Cat SF-1930. 4 | 
40A Orange cat вє-034 Е 

60A Grey cat sF-1908 


| A CHRISSY PRESENT FROM YOU ТО YOU? 


| Use this month to upgrade your multimeter. Get this: Autorange, 3.75 
Digit 3260 Count plus Bararaph, Capacitance, Frequency, Data Hold, 

| Continuity Buzzer, Transistor & Diode Test, 10 Amp, includes Holster. 

| Refer catalogue page 20 for full info. 


Cat. 0М-1550 


| Christmas Sale Price $69.95 


J IDEAL FOR 
KIDS! 


im PLUG INTO GREAT SAVINGS 


THIS XMAS! 200ma for free!!! 
Christmas time is heavy on batteries, so why not 


nothing about 
the 
пастдан 
1 what Blech ‘components look like Жон, 
they work. There are 21 S 
projects to build and all the components are supplied to build all 
the projects. There is no s ring required and all components are 
mounted on a baseboard with springs. Some proj Short 


Cat. MP-3012 


eliminate them? The Jaycar MP-3012 gives 3.0, 4.5, 6.0, 


7.5, 9.0 & 12V at up to 500тА (unregulated, so be careful) with 7 
polarity reversible plug adaptors at a normal price of $24.95. This 
month you can have one for less than the price of a 300mA version! 


S This month only $18.95 


circuit tester «Police siren «Sound effects «Light chaser «Solar powered 
radio «Amplfier «Buzzboard & more. 


Buy in December at $199 
& receive free 1Kg. roll of 


solder worth $24.95 cot. ns-s002 | 0-500VAC 
0-40VDC 


|| O-60VDC 
mere || 0-20үрС 
“== | олодрс 
Free x || 0-6OADC 
Cat. NS-3002|| 0-75ADC 
|0-100ADC somn 
| D Seance 


| All supplied with mounting hardware. 


x 60mm 
W х 60Hmm 
x 604mm 


These products are ONLY available by 

ordering on our Mail Order Dept. Direct. 

Simply сай 1800 022 888 and have your 
"es credit card handy! P&P charges $4 


SHUNTS TO SUIT METERS 
We also have a 
quantity of 
beautifully made 
high current shunts, TI 
made by instrument fitters (a lost trade?) 
and feature brass/oronze silver soldered, 
electrical work. Many are mounted on 
bakeiite plinths. Prices range from $5- 
$10, depending on size. Most shunts are 
boxed and present as new, some are 
unboxed and are therefore slightly soiled. 
All are brand new however. From 
SUmVG60A to 75mV 250A. Ask 

tails when ordering: 


2 WA WAY ELECTRONIC SOUND/LUGGAGE 


| 
CROSSOVER 2 |SAFETY BELT |^. 
Brand new model. We've found = Another suplus stock сүүг үүд, | Са PL-0951 
this crossover gives absolutely я |ригспаве! IENEI 

no noise (even with amplifier | шаа l 
crossover gains at max.) and with | {really Length 1mtr. 
bass boost on. The crossover did os: |Cat. PL-0954 
|. not clip before the source signal. Ws 

Features: «Remote power terminal = 
block *LED power indicator «Output level controls «Bass boost 
on/off switch «Mono/stereo switch.*Gold plated RCA in/out 
socket «Heavy duty metal case (will be grey in colour). Cat. PL-0952 


сали Өну 829.95 ||... cary beit. its designed for 


[a Walkman but is ideal afety — ||Len. т. 
NEW GENERATION RF WIRELESS HEADPHONES [pouch ke you зөв th tourists ЕНА 


wearing. It has one main 
Infrared cordless headphones are better than wired compartment (size about 115W х 600 
ones. These new RF headphones allow youto use — | y 130H approx. There is a very small 
them with complete freedom all around your house. | сотралтег which could hold a Length 1mtr. 
3 up to 30 metres away. Jaycars' direct importing — | cigarette lighter, keys or folded notes, cat. PL-0955 
p 557555: 59 over cinere! зайны prices: [and two others which are designed to | 

j| Headphones includes a volume control foreach || oid АА batteries, etc. The bel is 

ear. Includes mains adaptor to run from 240V. 2 x 


adjustable, and the oversized flap on 
ААА batteries required. Energiser batteries $4.95 | ны compartment keeps outta 


Length 1mtr. 


Length 1mtr. 


Pair Cat. 58-2380. | бас AR-1790 |Cat. PL-0956 


Specifications: *RF TX frequency 40.68mHz 
*Frequency response 50Hz to 18,000Hz +s „ежей Price 


Platio >509В(А) “Transmit distance 30 mts ie $24.95 lc 


MONO Cat. AA-2003 STEREO Cat. A-2004 


$69.95 PR $99.95 өн ur Ld 


[Thick cable. Length 60cm. 


i= 4 OPEN АМ «os 
HEAVY DUTY 10A 240VAC MOTOR _ Xi ACCOUNT WITH INGER се 
SPEED CONTROL KIT Є W JAYCAR Centronics 50 pin female either side. 


REFER: SILICON CHIP NOVEMBER, 1997 шавиа 
Using switchmode power supply techniques, this is J[SOUNDVISOR CD ORGAN ISER 
an outstanding controller that will give you smooth. 
control from zero to full speed. Use it to control | Soundvisor is an easy way to 
drills, lawn edgers, routers, circular saws and other appliances. Р | Pach compact disks In your саг, 
with brush type motors. Kit includes dust proof case, PCB, silk- [Simo oe ie aoe EVI: 
‘screened front panel all specified electronic components. Dat coton och PR hold 


Cat. КС-5235 = E B < |22 protect 6 CD's. There is also 2 
| реп holders, a mesh pouch for 


ee 2 
500W POWER AMPLIFIER MODULE KIT | sunglasses and zippered map compartment are included for added 
REFER: SILICON CHIP AUG, SEPT, OCT 97 | | convenience. Just flip down your visor to retrieve or replace a CD. 

Kit includes PCB plus all electronic components. | | Flip it up and put CD's out of sight. Fits all car visors. 

Transformer MT-2190 $169.00, pre-tapped T | Size 313(L) x 150(H)mm. Cat. AR-1780 
heatsinks (2 required) НН-8555 $42.50 all ын | Retail Price $19.95 

available separately. 10,000uF CAPACITORS. 

Note thatthe ripple current rating of our capacitorsis', = At Jaycar Only $1 4.95 


8.1A. Some suppliers have only 5.0A capacitors. NE} ИЛ 1 


Normally $39.95 ea. Buy the 8 together for only $35.95 ea, saving 532 Cat. RU-6712. | 


Cat. KC-5231 = 2 1 < | 

Se a ЭЭ, id 

TV COLOUR PATTERN GENERATOR KIT | е 
| 


REFER: SILICON CHIP JUNE JULY, 1997 bit set for servicing 
Generate colour bars and patterns or customise your! almost any 
own using low cost software available from the I 4 appliance! This set 
b, magazine. Supplied with РСВ, pre-programmed BS >. i 

EPROM, case, panels and all components. 


Cat. KC-5224 $149.50 \ ; n Un ig BR 
REMOTE POWER UP KIT FOR PC'S : 7777 Spanner (snake- Ч 


eye) bits 4, 6, 8 and 10; 
REFER: EA JUNE, 1997 j Tamper proof hex bits 5/64", 3/32", 7/64", 
‘Switch your PC and other appliances over з 1/8", 9/64" and 5/32"; Torx bits ТЕН, T10H, T15H, T20H, 
the phone line. Case, PCB and components e 4 | T25H, T27H, ТЗОН, T35H and T40H. In addition to this you get a nifty 
included. | | bit driver with 1/4" hex drive socket and magnetic and retainer plus 
| storage for bits in the handle. A 1/4" square drive to hex male adapter 
carats 5216.95 and female version of the same thing is also included. All bits are in 
TURN YQUR SURPLUS STOCK INTO CASH! | тоте - vanaaium so they will ast. Hey! This is only 29 parts you say! 
Jaycar buys surplus/distress stock of most || Te -but we're counting the case. How pathetic. 
electronic products from components to built || cat. 10-2001 "a " 
prauncp iy you taye marketable quantities of 
stock you need to clear CX LE us on 
h: 02 9743 meee “Бах: 02 9743 2066 


pL 


NEW KEYSWITCHES | 5ИЧСЭЕ SCREEN 
WE'VE MADE A SURPLU: 
OF 2 KEYSWITCHES. 


This is a standard type | Was $1.70m or $116/100m 


D AUDIO CABLE | 


| Ihis is the same as our WB-1500 standard cable, except that the Орів || 
T W j4.6mm instead of 2.6mm. Ideal for for longer runs. Cat. WB-1520 


Now 5Oc metre or 
$40.00/100m Ro 


|| Another surplus bargain. These are. 
| removed from new equipment. 
Input is 240V or 10V via an 

IEC socket. Outputs are 

via 9 pin launcher 

headers. There 


tubular keys ICH CURR 
supplied. 19mm mounting hole. be shes 
Key removeable from both 
positions. Cat. SM-1033| 


d hse 95ea 


The current stock we have is not quite 
up to full 4G and 8G specs. Its slightly 

| зайг, but wil still do the job perfectly. 
in 99% of installations. Your 

chance to save ! 


Normally $2: 5 mt / 90201011. roll. 
||Now $1.95 mt. / $170 100 mt. roll 
|RED Cat. WH-3070 

BLACK Cat. WH-3072 = 
Normally 9. 5 Mt. / $325 somt. rol 
Now $5.50 mt. / $225 50 mt. roll. 


RED Cat. WH-3074 
BLACK Cat. WH-3076 


describe this 
Switch is to say its like a car 
ignition switch. Turn the key to 
the right, and it spring returns. 
Contacts are single pole, with 
both N/O and М/С available, and | 
can be used simultaneously. 

Cat. SM-1034 


Only $8.95ea | 
П2У HALOGEN 51 
One million candle power. Handheld 


and stand. Сан ST-3028 


|sumBo. 
|| 259x2 = | 


is even a 2 way 


|| SPEAKER CABLE) !2urcher fora 


cooling fan. Output 
voltages are: «3 x +5 volts @ 10 amps total «1x 
+12 volts @ 2.5 amps total #1 x -12 volts @ 1.5 

|| amps total *1 x «24 volts @ 160mA total. 
Supplied with performance spec. Board size 

|| 287(L) х 126(W)mm. Limited quantity available. 

| Cat. MP-3045 


HEAVY, HEAVY DUTY. 
2 х 79/0.2mm 
Cat. WB-1712 


$2.60 mt 


Cat. WB-1732 —— 


$3.70 mt 


э €» 


|Ф-ЗОУЮС | 
3| 2.5AMP DIGITAL | 


300W SUBWOOFER AMP КІТ 


Output power 240WRMS / 8 ohm, 
430WRMS / 4 ohm. Complete kit. 


[cakar 25» 23-43-99 SO 


See who is at your front door before 
‘opening it! You simply can't be too 

careful these days. When a visitor 

presses the doorbell, the video monitor 

automatically turns on, and you can 

see who is at the door. You can talk to 

them, and if you don't know them, ask 

them their business, without opening 

the front door. With the optional door 

release, you can remotely open the 

front door, and let the visitor in if you wish. 

‘The camera has IR LEDs for night illumination, 

and comes with installation hardware for flush or surface 
mounting. Supplied with clear instructions can easily be 
mounted by the family handy person. 1 year warranty. 
Cat. QC-3410 


S DOOR RELEASE TO SUIT 
$34.95 Cat. QC-3415 
ho a 


| WORLD TIME 
| CALCULATOR 


Cat. ОМ-7245 


Ш = 


95, > £ И WATCH 


Features 
m ||*12Cities 
[plus 1 free 
zone 
*Time «Alarm 
|| "Calculator. 
Cat. XC-0270 


MECHANICAL 
Cat. XW-0400. 


DIGITAL 
Cat. XW-0402 


|| Includes holster. 
|| Buy yourself one for Christm: 
|| Cat. QM-1572 
5 double ended tools. || rice 
es: 5.5, 6, 7, 8, 10, 
. 12, 13, 14, 17mm 
cat ТО-2112 


> S| DATA BANK 
CALCULATOR 
WATCH 


Cat. XC-0260 
Was $19.95 


Dec. $10 
Save $9.95 


VARIABLE! 
LAB SUPPLY | 


Cat. MP-3082 


= сас заш: 
== See 97 Cat. page 87 for full details. 
F7 Cat. MS-4035 


sector alarm panel with Austel 
Approved dialler. Connect it to 
an alarm company or it can phone 
~ СЕ you or your neighbours etc, 

1х DSC 5 zone alarm/dialler $285.00 

3 x Bellmate 100 PIRS $119.85 

1x mains 3 wire power supply $24.95 

4x 6.5Ah backup battery $45.50. 

2 x reed/magnet switches $11.50 

1x strobe $19.95 

1x metal siren cover $29.95 

4x siren horn $25.95 

4x internal siren 519.95 bo 

2 x deterrent stickers $4.00 

100 т of 6 core alarm cable $88.00 


Cat. 14-5460 


Kit includes 2 master and 
2 slave solenoids and the 


power relay. Be careful 
Other kits advertised only have 1 
master & no relay box! Includes. 


wiring. You can't beat our price! - 
Cat. LR-8830 a 


EIGEN BUDGET SOLAR PANELS ALARM STICKER 
| CUTTERS & PLIERS M E of window. 


||Due to supply problems, we have Size 

Nees а пем supplier of our cutters 72x32mm. 

апа pliers. Our new suppliers offer | 

[better quality tools. ia ERA Sin $1 ва йг 
CUTTERS iem Sticks to outside of 
(Cat. TH-1882 BACK |, E 2WATT 4WATT | window, or most surfaces. 
PLIERS ! 6VOLT  12VOLT 12VOLT | Size 120 x 80mm. 82.00) 


“FLIGHT CASE" 
STYLE TOOL BAG 
Cat. HB-6372 Was 589.95| 
De«.$59.95 


Buy our super drill set in 
December for $59.95 and 


Cat. TH-1884 M 7М-9020 ZM-9024 ZM-9026 | Cat. LA-5102 B 
57.95еа pm. $19.95 $37.95 $67.95 | J U IV 


BRLEC : SECURITY BEAM | Bess te temperatur a and 


adaptor. Cat, LA-5190 


= ш =ә === 


This security beam is ideal for use in shops, reception | humidity 
areas, factories, warehouses or any with large 
unattended doorway or entrance area. display. 

|| It uses an infrared beam, and a QN-7202 
buzzer sounds when the beam is 
broken. Ideal range is JW 
2-8 metres. Complete with mains | = 


receive free a Т0-2400 савж. 
drill pack worth $13.95. The 

drill pack includes 10 drills - 1 x 
3.5mm, 2 x 1.2mm, 3 x 1mm and 4 
x 0.8mm. The drill set includes 12V 


[PAPST TURNTABLE MOTOR 


See July or August Adverts for full details on these quality German. 
made PAPST motors. 


Cat. ҮМ-2700 Was $49.95 Oct $39.95ea 


drill, an assortment of accessories 
and a 240V plugpack. See 97 Cat. page 103 for full 
Cat. TD-2460 


THE 


| REMOVEABLE HARD 
|DISC CARRIER | catts-1720 


Ever wanted to transport large amounts of 


"ип DC socket and BNC socket. 
[Requires 12VDC, and connects to any standard video 


information without using 


CCD MINI CAMERA a Zip Drive or a CD ROM 
[This mini camera comes in a black || writer. Now you can. Use 
metal case that measures only any type of 3.5" or 25" x 
(85(W) x 35(H) x 15(D)mm!! hard disk between two 
|Unbelievably small. Supplied | PC's. *Fits a standard drive 
vith mounting bracket and lead bay. 


| IDE КІТ Cat. ХС-4670 


] The big brother to our best selling antenna. 
linput - like your VCR, or via an RF modulator to a TV aeria. | UNIVERSAL >= | 5 s 


Cat. 0С-3470 Only $1 


— PG BOARDS 


E CCD BOARD CAMER 
E cat oc-340 $125 


LOOKS LIKE A PIR CAMERA! 


(Includes infra 
гес LEDs for night illumination 


Cat. QC-3450 $159.50 


| | Its bigger and is ideal for using in fringe area 
45| i | locations. Receives UHF channels 28to 36 — | 

|CROSSOVER i | | (band 4) and VHF channels 0-11. This antenna! 
| is $50 less than the brand name equivalent. | 
A | ) Boom length 2mts., 7 x VHF elements, 12 

M ОКА: UHF elements and includes 750 balun to run 

Са ЕЕ 1 coax. Please note that the big VHF elements 
Corset S LC PE are 1.3mts. long, so if you live in an area that 
цэрний H BP very large birds frequent, beware! 


printed circuit boards have been designed asa | Cat LT-3142 
versatile method of building your own customised | AMIAZINQG PRI CE! 
crossover that will suit just about any speaker 5 


system. They can be used on 4 or 8 ohm speakers, | 


ё our ZD-1945. 


and even with a combination of both. They canbe | о п ly $7 9 m 9 5 | 
| 


[wired to give a max. of 12dB per octave, or by 
| еампа some components out, they could be 6dB or 

| а combination of both. Full instructions on how о || 2 CHANNEL DP REMOTE 

||select the various components for different | CONTROL SWITCH 

||crossover frequencies are included, as wellasan | LATCHING & MOMENTARY 4 


||attenuation table for tweeters. Inductors & Now available, a 2 channel version of our Ç CS 
|| capacitors are available from Jaycar see 97 Cat P47| remote control switch. Selectable between 


2 WAY Size: 122x122mm. 3 WAY Size: 140x195mm. ||latching and momentary. Supplied 
| POCKET SHIFTER MULTITOOL |2 Way ec BOARD | 


[with one transmitter. Extras are 


Includes *Shifter with 18mm jew opening *Philipshead || Cat. cx 2605 $11.95 ЭЭ” and are DIP switch coded. 


‘crew driver «Slotted screwdriver «File eCanopener 
*Bottle opener «Knife «Supplied with holder 
and belt clip «Made in Taiwan. à 
Cat. тн-1905 Was $19.95, d 


|NOW HALF PRICE 


/, 


3 WAY PC BOARD N JEW 


||cat. cx-2606 $14.95 eal | ice e 


transmitter. 


COLD SCART LEAD pus Best итол 
rus > x $79.9 cat L808 | 
алах EA $59.95 


transmitters. 
5 Extra transmitters 
Ed Cat. LR-8829 


2” $19.95ea $17.95ea 


NEW AUDIO VIDEO 
SWITCHES готаз 


NEXT MONTH 
Cat. AC-1666 


PHON 

This phone mount is made in Taiwan 
| for the American market. It is not an 
| ‘el cheapo’ Chinese piece of crap! 
Fits any mobile phone and its easy 
to install. Spring loaded padded jaws 
hold the phone securely. Flexible 
mounting arm connects to the seat 
|| bolt without drilling, or to the 
|| floor/console with the base 

plate (needs drilling). 

Mounting platform 
|| slides/locks into place 

without screws & it tits 

180 degrees and swivels 360 degrees 
| wing nuts. Cat. YT-612 
Retail Price $59.95 


esatta | eer WIRING TIDY! Are 
|you sick of 
messy 
cabling 
behind 
your 
HiFi 
video ог| 
[computer or TV? Spiral 
| binding is available in 2 sizes, 
[and is easily wrapped around | 
buches of cables to keep 
them tidy. Colour is black. 
6MM DIA 2.5 METRE 
ped. | Cat. НР-1220 
12MM DIA 1.5 METRE | 


| 
Са! HP-1222 Jl 


| БАЁРНОНЕ5 WITH 


Cat. AC-1660. Cat. АС-1645 


Cat. AC-1662 Cat. AC-1640 


Cat. AC-1657 Cat. AC-1642 


This tape is an adhesive synthetic rubber and resin 
based tape that "cures" to a single mass once it is tay 
Its ideal for sealing, waterproofing and insulating. 
Roll size is 20mm wide x 5mtrs. long. Black in colour. 


Cat. NM-2825 


WATERPROOF HOODS FOR || 
SWITCHES ho NEW. 
Small suits our mini toggle 


J| These hoods simply screw 
over the toggle switch to 
prevent ingress of water. 
2 SIZES AVAILABLE. 
|switches. 

Large suits our normal size toggle switches 
SMALL Cat. ST-0590 1.25ea 
LARGE Cat. ST-0592 1.95ea| 


lat last, its now 


VOLUME CONTROL 


Most home burglar alarms have a 

siren and flashing strobe mounted in a metal box 
on the verandah, or under the front eaves. Burglars 
‘casing the street easily know who has an alarm, 
and who doesn't. Now you can make your home 
look alarmed with our new kit for a very low price. 


SIREN COVER $29.95 
STROBE $19.95 
13 ALARM STICKERS $ 6.00 
NORMALLY $55.90 - x 

B Was $49 


Cat. LA-5130 
Save ЗЭ 


| [available from Wi 
| ауса. The special RGS8C/U cable that “амиа These earphones incorporate an 
| |3.5mm stereo socket. Includes 2 free 
|earpads. Frequency range 12Hz - 20kHz; Impedance 

your car. Gripmatic positions your CD player firmly at 

your finger tips for easy access without hindering use of the 
ЁО 

*Mounting arm connects to seat bolt without 
| drilling, or to floor base or console with base plate provided. 


is used in computer networking. Cat. WB-2012 — | anti-sound leak design and have a 
[ence volume control for left & 
| right speaker. Ideal for portable CD 
|players, Hi Fi's, portable stereos, 
(77 ( LESS (| |320; Мах input power 40mW; Cord length 1.2 mts; 
Plug 3.5mm gold stereo. 
ùs te LA cat. aa-2017 Е-1-2-1-3 
[GRIPIMATIC CD MOUNT 
passenger seat. Features include «Spring loaded padded jaws to 
hold CD player firmly in place without fastener tapes «Holds players up 
to 130mm wide *Anti-vibration suspension reduces skipping «Quick 
| release mounting platform slides/Iocks into place without screws 
] Made in Taiwan! Cat. AR-1770 
| Retail $69.95 
| Jaycar Price $39.95 
T 
IBULK USERS CONTACT 


Г 


ог other audio equipment. Using a 
Another surplus stock purchase!! Mount your portable CD in 
*Tilts 180° and swivels 360° by adjusting wing nuts «m» 


COMPUTER MICROPHONE HEADSET 


Designed for multimedia use. See 97 Cat. page 160 for full details. 


Only $19.95 
;NEW JAYCAR | 


[If the curly cord lead 
FAN on your phone 
12V DC 120 


Cat. A-2028. 


OUR WHOLESALE 
[DEPARTMENT FOR | 


SPECIAL PRIC 
02) 9743 5 


is always 
х120 х 26mm.  ||tangled you 
Specs. Air volume || 1688 this 
: || product! tt simp to th 
oct Аігчоште ||product! It simply plugs into the 
‘Speed 3000rpm. 
Ball bearing. 


handpiece, and rotates keeping 
ca vxo $27.50 


the curly cord untangled. Made 
ELECTRONIC SUBWOOFER CROSSOVER 


VIDEO ENHANCER AND 
|| STABILISER rerer ea nov. 97. 


Improve the quality of images from poor quality 
video tapes, and reduce degradation when you are 
making copies. Also includes circuitry which can give more stable viewing of 
video signals, by stripping out “piggyback” information like vertical - 
signals and teletext data. The Jaycar kit includes box, punched & silk screened 


panels, transformer and all specified parts. Cat. KA-1798 


-int 


| $69.95| 


ING 


iterval test 


in USA. A quality product. 
|Cat. ҮТ-6075 
| Putting this in line (low level) with a standard car 
amplifier will give you an adjustable low freque: 
output for your sub woofer. Features Include: 
"Adjustable level control. «Gold plated RCA 
input/outputs. «Noise suppression 
inductor built in. 
*Size 65(W) х 90(D) х 27(H)mm. 
Ї [screened front panel. 
Cet.KA-1799 


LINE CARRIER LINK 


Refer EA Nov 97 This kit simply со! 

operated devices through 240V mains outlets without 
the trouble of messy wiring or infra red links. Great 
for home automation. Kit includes all quality. 
electronic components, PCB, 


box with silk 


$69.95 


| The ultimate 

| вооК on Hard 

| Disc Drives for 

| personal 

computers. This 

| book is ideal for 

any person who 

needs to know 

about drives at a 

hardware or 

"machine" level. 

Hardbound, it comes in at 430+ pages. 
The book begins with the listing of 
hard-drive development through to the 
latest refinements. Subjects covered 
include: Basic drive operation, media 
алд heads, stepper motor servo 
systems, voice coil systems, data 
encoding and decoding, interface 
standards (ай of them!) including latest 
ultra SCSI, QIC36, SA400 and future 
trends, controller setup and jumping, 
drive cabling, drive types, formatting, 
DOS partitioning, Macintosh and PC 
formats, Windows 95, hardware 
compatibility problems, common 
installation problems, trouble shooting, 
controller information, etc. (Phew!) In 
addition to this is full technical data on 
virtually every hard-drive ever made, 
including all pinouts!! It also covers 
CD-ROM drives, tape drives and even 
floppy drives!! Also included are lists 
of the authors benchmark tests for 
establishing drive performance. This is 
the most fantastic manual we have 
өмөг seen on any product, let alone. 
such an arcane subject. The hard 
cover format welcomes continuous 
professional use. 

Measures 210mm x 270mm. 

|Cat. BO-1210 


| Species 5 | 
Introductory | 
Price | 


LT APT 
BUY ТО mm 
шин! ESS 10% 


ENTEU 


ELECTRONICS 


HEAD OFFICE 

8-10 LEEDS ST RHODES 2138 
PHONE: (02) 9743 5222 
FAX: (02) 9743 2066 


STEPPER MOTOR DRIVER 
CARD KIT WITH ONBOARD 
BUFFER ret: silicon chip Dec 1997 


Eight of these new cards can be daisy chained and 
connected to one PC printer parall 

port, with one card capable 

of driving a single m EN 

motor. Each card can a 

be coded with a bo 

different address making 772577 

them individually 

selectable and, if the need arises, two or more can 
be Jumpered with the same 
address in a master-slave setup. 
Being buffered, your PC can 
dump data into the card then 
carry out other tasks without 
being tied up. Kit includes PCB, 
heatsink bracket, hardware plus 
all specified electronic 
components. 


POWER SUPPLY KIT FOR 
STEPPER MOTOR CARDS 


Ref: Silicon Chip Dec 1997 
This power supply is capable of $ 


driving several stepper motor 4 

driver cards, depending on the чий 

current consumption of the ч kd 
motors. It can supply around 2 to “ф m 
2.25 amps with moderate amounts “Ч Ў 

of ripple with both 12У апа 18У0с Ҹ х 
rails available. A «SV regulated supply Ч f 


for the logic circuitry is also included to 
readily power 8 or more cards. The kit includes 


т high quality case, 
STEPPER MOTORS & 85, transformer, РСВ. 
АМ motors supplied with data 79777 plus electronic 
and applications information. 4 components. 
SANKYO 7.5* Step Hi Torque YM-2750 $28 Саркози 
MINEBEA 7.5" 60 Coils ҮМ-2752 $20 

МІМЕВЕА 7.5" 150 Coils ҮМ-2754 $16 

OTHER STEPPER KITS 


Саа as KC-5157 (Drive 2 Motors) PC operated $39.95 
11:31 БХс-5226 (Manual Control) Drives 1 motor_$19.95 


LOUDNESS 
Ref: Silicon Chip Dec 1997 


$25 
$18 
$12 


CONTROL KIT FOR CAR Designed with the 
à same sensor in mind 

SOUND SYSTEMS p 4 $ as the latest 

Ref: Silicon Chip Dec 97 H os Commodore. Two 
Although its hard to believe, many push button 

modern car systems have loads of | +W wy switches select the 
features but lack a loudness | y Speed at which the 

control. If you wish to retain the D alarm will trigger In increments of km/h, with the 

power” of your music when 16 designated speed Indicated on a 3 digit LED display. 
forced to lower the volume, then — When triggered, a plezo alarm sounds along with a 
this simple kit Is the answer. visual indicator warning you to slow down. Speed is 
Connects between your tape/CD monitored by a magnet/sensor assembly attached 
Bipd'eressover/and accepts a line level to/near the driveshaft. Increase safety and avoid 
БО НТ a D/roSs switch and boost hefty fines and loss of points/license. The Jaycar kit 
potentiometer included to control the final sound. | Includes cases, PCBs, front panel, red perspex lens, 

auto cable and connectors, all electronic 

Be ан aor FOR Sackets, case рце або components plus a free set of IC sockets. 
components included. 
Cat. KC-5239 -3 биш 

AUDIO MASKER KIT FOR TINNITUS SUFFERERS 
Ref: Electronics Australia December, 1997. 
Tinnitus is a term used to describe ringing in the ears, or any other form of 
perceived sound that doesn't come from an external source. For some it can be 
just an annoyance, for others it can become a nerve-wracking condition. This kit 
will provide some relief by generating a backround sound such as a strong 
rushing waterfall down to the soft sound of wind blowing through trees. Kit 
Includes case, front panel, PCB plus all electronic components. 9V battery not 
included - use SB-2370 $3.40. 
Headphones also required, use AA-2016 $495 Саг. KA-1800 
Quality WHOLESALE. 
Endorsed | PHONE: (02) 043 5222 
1005 (ORDERS: 1800 620 169) 


MAIL ORDERS FREE POST T0: 
Reply Paid 72. Jaycar Mail Orders. PO Box 185 Concord, 
1509002 (PAX: (02) 8743 3070 NW 2137 FREE CALL FOR ORDERS: 1800 022 888 
stan da rds БЕРндХ 1800 810 137 ENQUIRY HOTLINE: (02) 8743 6144 FAX: (02) 9743 2066) 
ROAD FREIGHT ANYWHERE IN AUST (up to 20kg) $14.00 


POST & PACKING $10 to 524.99-54.00 $25 to 549.89-55 $50 to $99.99-$7 OVER 5100-58 | 


BURANDA QLD 


SYDNEY CITY + 1614 «Рах 


GORE HILL 


CANBERRA ACT 


COBURG VIC 


їр 


PENRITH 


NEWCASTLE 


EN IN NEW ZEALAND 


Apstar 2R 

Apstar 2R was successfully launched 
aboard a Long March 3B rocket from 
the Xiachang launch site in China on 
October 17. The satellite has 28 C band 
and 16 K band transponders, which 
can operate at 60W and 110W respec- 
tively. The satellite was expected to be 
in commercial service by the end of 
November. Officials from APT advise 
that over 50% of the satellite capacity 
has already been leased. The satellite 
will occupy 76.5*E longitude. 


Asiasat 3 

The launch date for Asiasat 3 has 
now been scheduled for December 12. 
This satellite will be launched to oc- 
cupy 105.5°E, initially to be co-located 
with Asiasat 1 which will then be 
moved to 122°Е longitude. We expect 
Asiasat 3 to be operational by mid- 
January, if the launch goes to schedule. 
Asiasat 3 will be launched from the 
Baikonur Cosmodrome in the Central 
Asian state of Kazakhstan using a Pro- 
ton launcher. 

Asiasat has a contingency plan 
should the launch fail and has pur- 
chased a “small” 6 transponder satel- 
lite, which could be moved to 122°E to 
occupy the allocated slot, ensuring it is 
not stolen by another (non-ITU) opera- 
tor. 


Palapa C1 
As reported by various news agen- 
cies, engineers at the Satellindo uplink 


Satellite Communications Catalog 
Next month's issue of SILICON 
CHIP will feature a comprehensive 


82-page catalog of satellite com- 
munications equipment from Av- 
Comm Pty Ltd. 


facility in Jakarta have realigned the 
antennaon this satellite to provide bet- 
ter performance in Australia and New 
Zealand. Initial test signals appeared 
on September 30, carrying CNBC pro- 
gramming, disappearing after a week 
or so. Palapa C1 is located at 150.5°Е 
longitude and will be worth monitor- 
ing in future months. 


Panamsat 2 

Chinese broadcaster China Central 
Television (CCTV) has begun uplinking 
from Beijing directly to Pas-2, bypass- 
ingthe double hop previously used via 
Asiasat 1 and the Pas 2 uplink facility 
in Hong Kong. 

This means that CCTV can now 
uplink to both Pas 2 and Pas 4 from 
Beijing, considerably lowering operat- 
ingcosts. Thenetwork has advised they 
will be expanding to six channels. Pas- 
2 viewers can presently see CCTV3, 4, 
5 and 9, all broadcast in PowerVu with- 
out conditional access. 


Asiasat 2 

New Guinea broadcaster EMTV, 
which moved to Asiasat 2 late Septem- 
ber on 3760MHz horizontal, will move 
again as early as mid November. EMTV 
intend to switch to non-conditional ac- 
cess MPEG2, with SR 4333, FEC, on 
4006/1144MHz vertical polarisation. 
Most free to air digital receivers will 
operate using these parameters. 

Elsewhere on this satellite, Zaknet, a 
Kuwait based group uplinking out of 
the Subic Bay teleport in the Philip- 
pines, has commenced their one way 
internet service. Similar to Net On Air 
(which has yet to commence service), 
thesystem uses a standard modem con- 
nection for Internet requests and a spe- 
cial satellite receiver PC card connected 
to a satellite dish forms the return path. 
The combination allows data to be 


downloaded at rates up to 225Kb/s. 


Optus B3 
The Optus Aurora platform com- 
menced testing in October. This plat- 
form will carry ABC and SBS (amongst 
others) digital services, once the cur- 
rent HACBSS BMAC service is termi- 
nated. There is expected to bea gradual 
rollout over the next 12 months. 


* Garry Cratt is Managing Director of Av- 
Comm Pty Ltd, suppliers of satellite ТУ 
reception systems. Phone (02) 9949 7417. 
http://www.avcomm.com.au 


We have the solutions 9) 
We print electronics! 


Four day turnaround, less if urgent 
Artwork from your own positive or file 
Through hole plating 

Prompt postal service. 

29 years technical experience 
Inexpensive 

Superb quality 


Өс Өс Өс Өс Өс Өс Өс 


PRINTED ELECTRONICS 
12A ARISTOC ROAD 
GLEN WAVERLEY VIC 3150 


Phone: (03) 9545 3722 
Fax: (03) 9545 3561 


Call Mike Lynch and check us out! 
We are the best for low cost, small runs| 
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Loudness ; 


hifi systems 


Most cars with big sound systems have loads 
of features but here’s one they usually don’t 
have - a loudness control. Now you can add a 
loudness control with this circuit which 
involves a quad op amp and not much else. 


Design by RICK WALTERS 


Why would you want a loudness 
control ша car? Well, contrary to what 
you might expect, not everyone witha 
big sound system in his or her car 
wants to cruise the boulevardes with 
the windows wound down and the 
levels wound all the way up all the 
time. For a start, it can give you a 


headache if you do it for long periods 
and the police tend to frown a bit... 
not to mention that it will ultimately 
send you deaf after a while. "What's 
that?” you say. 

Using this loudness control will let 
you hear the highs and lows better 
without having to turn the wick up so 


The prototype was housed in a standard plastic utility case. The knob controls 
the volume while the switch allows the loudness circuit to be bypassed. 
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far. It provides a similar function to 
the Loudness switch on many hifi 
amplifiers but does not rely on a spe- 
cial tapped volume control. But as 
often happens with articles of this 
sort, we're getting a little ahead of 
ourselves and we need to explain the 
theory behind Loudness controls. 

Our ears are not perfect, funnily 
enough. While they respond to an 
enormous range of sound levels, from 
whisper quiet to the roar of a jet en- 
gine, and with a frequency range from 
around 16Hz up to as high as 20kHz, 
we just don't hear all frequencies 
equally well, unless the sounds are 
very loud. In effect, when sound lev- 
els are low, we don't hear bass fre- 
quencies particularly well at all, and 
to a lesser extent, we don’t hear the 
treble well either. 

This has been well documented for 
many years and was published in 
October 1933 in the “Journal of the 
Acoustical Society of America” by H. 
Fletcher and W. A. Munson. Fletcher 
& Munson produced a famous set of 
curves, shown in Fig.1. These are 
“equal loudness curves” taken at 
sound levels from very soft (0dB) up 
to very loud (120dB). As you can see 
from these curves, at the softer levels, 
our ears are far less sensitive to bass 
and treble frequencies. 

To partly compensate for this, some 
hifi amplifiers have Loudness con- 
trols. Most of these just boost the bass 
at lower volume settings but do not 
boost treble. Whether these controls 
should be on hifi amplifiers is argu- 


able but many people like this facility 
so that is why we are presenting this 
project. 

To understand what our Loudness 
control does, have a look at the curves 
in Figs.2, 3, 4 & 5. Fig.2 shows the 
frequency response at a low setting of 
the Loudness pot, with the control 
wound up 25% from the zero setting. 
As you can see there is about 10dB of 
bass boost compared to the mid-fre- 
quencies and about 8dB of treble boost. 
This goes a long way towards com- 
pensating for those hearing losses 
we're talking about. 

In Fig.3 we have a similar set of 
curves but now the Loudness pot is at 
halfrotation, You can see that the bass 
boost is slightly higher and the treble 
boost is slightly reduced compared 
with the curve in Fig.2. Fig.4 shows a 
similar story, with a reduction in the 
boost available. Finally, Fig.5 shows 
the frequency response when the 
Loudness control is fully wound up 
and now you can see that the response 
is virtually flat across the whole fre- 
quency range; ie, no boost at all. 

The reason for having the boost cut 
back as you wind up the control is 
twofold. First, you don't need lots of 
boost when the music is very loud 
and second, by cutting back the boost 
so that the frequency response is flat, 
there is less chance of overloading the 
amplifiers and loudspeakers. This is 
most important because if you con- 
sistently overload your loudspeakers 
they will not only sound horrible but 
there is a big risk of burning them out. 

Fig.6 shows how the Loudness con- 
trol could be added into a typical car 
sound system. It is interposed between 
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Fig.1: Fletcher & Munson “equal loudness curves" taken at sound 
levels from very soft (0dB) up to very loud (120dB). These curves 
demonstrate that our ears are far less sensitive to bass frequencies 
and somewhat less sensitive to treble as the sound level is reduced. 
Reproduced by courtesy of “Journal of the Acoustical Society of 


America". 


the cassette/tuner and the electronic 
crossover. The line level signal from 
the cassette/tuner will typically be no. 
more than 1V RMS. In use, you would 
first wind up the Loudness control to 
its maximum setting and then set the 
volume control on the cassette/tuner 
to give the highest setting that you are 
ever likely to want. From then on, you 
use the Loudness control to set the 
audio level you want and you can use 
the bypass switch to cancel the bass 
and treble boost if you desire. 


Circuit details 
Now let's talk about the circuit 


which is shown in Fig.7. This uses a 
TL074 quad FET-input op amp and 
not much else. 

Looking at the left channel, the in- 
put signal is fed via a 0.15uF capacitor 
to IC1b which is connected as a unity 
gain buffer. This gives a high input 
impedance to prevent our circuit from. 
unduly loading the program source 
and a low output impedance which 
we need to allow the loudness control 
to operate properly. The buffered out- 
puts are fed via 10ЏЕ capacitors to the 
top of a 100КО ganged volume con- 
trol, VR1a. 

Ignoring the components associated 


‘AUDIO PRECISION SCFREORE АМРЦ6В) & AMPLIS) vs FREQWG)  250CT 67 221214 AUDIO PRECISION SCFREORE ANPL(GE) & АМРЦОВ) vs FREQ) 2600787221255 | 
леко тт ын TTT 1800 15000 Ттт ТТЇТГ-- ay) 1500 | 
Hal | 
| 44 1— ow 1000 1000 | 
5000 0000 + 5.000 
оо 00 Hoo 
+ 500 soo L— LL -14-441 500 
100 40.00 dL aH 100 
1500 11-11 i! 150 -1500 160 
20 300 tk ГЭЖ 20 30 3k ж аж 


frequency response in both channels with the 
Loudness control wound up 2596 from the zero setting. 


Fig:3: frequency response in both channels with the 
Loudness control wound up 5096 from the zero setting. 
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Fig.4: frequency response in both channels with the 
Loudness control wound up 7596 from the zero setting. 


with switch S1a for a moment, the 
signal from the wiper of VR1a is fed 
through a 0.1uF capacitor to the input 
of another unity gain buffer which 
feeds the output via an electrolytic 
capacitor. With S1a in the bypass set- 


Parts List 


1 PC board, code 01111971, 102 
x 46mm 

1 plastic utility case, 127 x 68 x 
42mm 

1 100КО dual ganged linear 
potentiometer 

1 knob to suit potentiometer 

4 RCA chassis mount sockets 

1 14 pin IC socket (optional) 

12 PC stakes 

2 6mm untapped spacers 


Semiconductors 

1 TL074 quad operational 
amplifier (IC1) 

1 1N914 or 184004 diode (01) 


Capacitors 

2 100uF 25VW PC electrolytic 
4 10uF 16VW PC electrolytic 
2 0.15uF MKT polyester 

2 0.1uF MKT polyester 

2 .033uF MKT polyester 

2 .001uF MKT polyester 


Resistors (0.25W, 195) 


4 830kQ. 2 10ко 
2 100kQ 23.9kQ 
2 15kQ. 


Miscellaneous 
Red and black hookup wire, 
solder. 
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ting, the frequency response is flat, as 
shown in Fig.5. 

Note that the components associ- 
ated with the bypass switch have no 
effect on the frequency response when 
Sia is in the bypass setting. Even 
though we effectively have two ca- 
pacitors, .ОЗЗЦЕ & .001uF, and two 
resistors, 15kQ & 3.9kQ, in series across 
the 100kQ potentiometer, they have 
negligible effect on the response be- 
cause of the very low AC output im- 
pedance of the buffer stage IC1b. 

But when the Loudness function is 
switched in, those four components 
across the potentiometer have a major 
effect, depending on the volume set- 
ting. 

To explain how the boost works 
assume the volume control is set to 
mid-position. Now we see that the 
bottom half of the potentiometer is 
effectively shunted to ground by ca- 
pacitor C2 and resistor R2. This means 
that frequencies above, say, 300Hz are 
progressively reduced which is an- 
other way of saying that the bass is 


Fig.5: frequency response of the Loudness circuit at 
maximum gain or in the bypass setting. 


progressively boosted. At the same 
time, the top half of the potentiometer 
is shunted by capacitor C1 and resis- 
tor R1. At the higher frequencies, say 
above 3kHz, the impedance of C1 will 
progressively reduce, allowing more 
high frequency signal to be fed from 
the top of the control to the wiper, 
giving treble boost. 

This interaction between the boost 
components and the wiper position is 
quite complex, and as, noted above, 
the amount of bass and treble boost is 
progressively reduced at higher set- 
tings of the volume control. We have 
selected component values which we 
feel give satisfying results without 
going overboard. 

The circuit is powered from 12V 
DC which we assume will be from the 
battery in a car. Alternatively, if you 
wish to build the Loudness control 
into an amplifier or preamplifier, it 
could be run from any supply rail 
ranging from +12V up to +30V with- 
out any component changes. 

Diode D1 prevents any damage to 


ecifications 


Frequency response ..... 


...-0.8dB at 20Hz and 200kHz at maximum 


clockwise or bypass setting 


Bass & treble boost ...... 


Signal to noise ratio 


...*10dB at 90Hz and «8dB at 12kHz 
..-106dB unweighted (20Hz to 20kHz) with 


respect to 1V RMS. 


Input overload capability ........2.85V RMS with а 12V DC supply rail 


Total harmonic distortion ........less than .003% at 1V RMS 


the circuit if the supply voltage is 
connected the wrong way around. 

Normally, an op amp such as the 
TL074 is used in a circuit with bal- 
anced supply rails, eg, +15V. In this 
case, we split the incoming 12V sup- 
ply with a voltage divider consisting 
oftwo 10КО resistors. This provides a 
6V supply to bias the op amps and 
this is fed to their non-inverting in- 
puts via 330kQ resistors, 

We should make one point about 
the dual-ganged potentiometer used 
inthis project. Normally, volume con- 
trol potentiometers have a logarith- 
mic resistance/rotation characteristic 
but we have specified a linear pot. 
This has proved satisfactory and has a 
smooth and progressive action in this 
circuit. It also has the advantage of 
better matching between the two track 
sections. 


Putting it together 

We have assembled the Loudness 
Control intoa plastic utility case meas- 
uring 127 x 68 x 42mm. This has the 
dual-ganged potentiometer and bypass 


LEFT 
INPUT 


RIGHT А 
wie 


let RIGHT ет RIGHT 


Fig.6: this shows how the 
Loudness control could be 
added into a typical car 
sound system, It is interposed 
between the cassette/tuner 
and the electronic crossover. 


LOUDNESS CONTROL 


switch at one end and the RCA input 
and output sockets at the other end. 
The PC board measures 102 x 46mm 
and is coded 01111971. 

Some people may wish to delete 
the bypass switch and if this is so, the 
PC board may be mounted into an 
alternative case which is pictured else- 
where in this article. 

The wiring diagram for the PC board 
is shown in Fig.8. Before assembling 
any components onto the PC board, 
check for any defects such as shorted 
or open-circuit tracks or undrilled 
holes. Make any necessary repairs be- 
fore installing components. 

Begin by fitting and soldering the 
three links, then the resistors and di- 
ode. Next fit the IC socket if you use 
one, followed by the PC stakes and the 
capacitors. Make sure that the electro- 
lytic capacitors and diodes are in- 
stalled the right way around. Then fit 
the potentiometer. We have made pro- 
vision for conventional 25mm dia- 
meter pots or the small 16mm diam- 
eter type. 

The wires for the inputs, outputs 


ЧЕ- LEFT 
OUTPUT 
100k I 


RIGHT. 
OUTPUT. 


Fig.7: each channel of the circuit uses a FET-input op amp connected as a unity gain buffer. The 
loudness boost circuit itself is passive, reducing signal in the midrange to obtain bass and treble 
boost which varies with the control setting. 
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LEFT RIGHT 
INPUT INPUT 


LEFT RIGHT 
OUTPUT —— OUTPUT 


Fig.8 (above): this is the 


component layout and 
wiring diagram. Shielded 


cable is not required for the 
GOouts71 signal connections. 
LOUDNESS CONTROL 


Fig.9 (left): actual size 
artwork for the PC board. 


If you don’t want to and power should now be soldered on 
include the bypass the PC board. 

switch, the unit can be The holes for the RCA sockets and 
housed in this more power wires should be drilled in one 


compact plastic case 
which measures 120 x 
60 x 50mm. 


end of the case while holes for the 
bypass switch and dual-gang potenti- 
ometer are drilled at the other end. 

The PC board has been laid out for 
either 16mm or 24mm potentiometers 
and the position of the hole for this 
control in the end of the case will 
depend on which one you use. 

We suggest that you use а 24mm 
potentiometer as the tracking between 
the gangs will probably be closer. 

Note that you will also need to drill 
two holes in the base of the case for 
two 6mm untapped spacers to sup- 


Table 1: Resistor Colour Cod 


а No. Value 4-Band Code (1%) 5-Band Code (1%) 

Q 4 330kQ orange orange yellow brown orange orange black orange brown 
а 2 100kQ brown black yellow brown brown black black orange brown 

a 2, 15kQ brown green orange brown brown green black red brown 

a 2 10kQ brown black orange brown brown black black red brown 

a 2 З.9кО orange white red brown orange white black brown brown 
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The PC board is secured at one end by the pot terminals and at the other by 
6mm standoffs and machine screws and nuts. The bypass switch can be 
considered optional ~ if you leave it out, the unit can be housed in the more 


compact case shown on the facing page. 


port the PC board at the end opposite 
to the potentiometer. 


Trying it out 

To test the unit it will be necessary 
to connect it at the input to the power 
amplifier. Run your preamp leads to 
the input connectors and the ampli- 
fier input leads to the output connec- 
tors of the adaptor. 

Rotate the Loudness control fully 
clockwise and then adjust the normal 
level controls on the system so that 
the volume is the loudest you are ever 


likely to want it. From now on, you 
use the Loudness control to adjust the 
playing level. 

When you set the switch to the By- 
pass position you will notice that the 
overall sound level is higher but it 
will have less bass and slightly less 
treble. Now switch to the Loudness 
mode and you should immediately 
notice that the sound has more bass. 

As you wind up the Loudness con- 
trol to maximum setting, you should 
notice that while the sound becomes 
much louder, the bass does not be- 


Model KSN 1141 


The new Powerline series of Motorola's 2kHz 
Horn speakers incorporate protection 
Circuitry which allows them to be used safely 
with amplifiers rated as high as 400 watts. 
This results in a product that is practically 
blowout proof. Based upon extensive testing, 
Motorola is offering a 36 month money back 
guarantee on this product should it 
burn out. 


Q Value IEC Code EIA Code 
О 0O15uF 1500 154 
a 01рғ 10001 104 
О .o33uF 33n 333 
О .o0tuF 1n 102 


come proportionately louder as well. 
This is as it should be because the 
amount of boost is progressively re- 
duced as you wind up the level. 
There will be times when the Loud- 
ness does not suit the program you are 
listening to and that is when you 
switch the Loudness mode off, using 
the Bypass switch. sc 


Frequency Response: 1.8kHz - 30kHz 

Av. Sens: 9248 @ 1m/2.83v (1 watt @ 80) 
Max. Power Handling Capacity: 400W 
Max. Temperature: 80°C 

Typ. Imp: appears as a O.3uF capacitor 


Typical Frequency Response 
ратата aaa 


MOTOROLA PIEZO TWEETERS 
AVAILABLE FROM: 
DICK SMITH, JAYCAR, ALTRONICS AND 
OTHER GOOD AUDIO OUTLETS. 


MOTOROLA 


IMPORTING DISTRIBUTOR: 
Freedman Electronics Pty Ltd, PO Box 3, 
Rydalmere NSW 2116. Phone: (02) 9638 6666. 
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Stepper motor driver 
with onboard buffer 


This new buffered design stores the 
instructions for up to 63 revolutions 
and can be jumpered for forward or 
bidirectional stepping. 


Design by RICK WALTERS 


While this new stepper board is 
similar in function to the designs fea- 
tured in the August & September is- 
sues, it has the advantage of an on- 
board buffer to store data from the 
computer, This means that the com- 
puter could give an instruction to step 
the motor by, say, 50 steps. The com- 
puter can then move on to other tasks, 
for example, monitoring the I/O card 
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(described in July 1997) while the 
motor is stepping. 

By contrast, the two previous de- 
signs required the computer to issue 
continuous instructions while the 
motors were being stepped; it could 
not perform any other function while 
a motor was stepping. 

As with the previous designs, this 
new buffered stepper driver can be 


daisy-chained with seven others, ei- 
ther buffered or unbuffered. For ex- 
ample, if you wanted to produce an 
XY plotter, you could have two of 
these buffered stepper drivers con- 
nected to the parallel port. The com- 
puter could then control both step- 
pers for the XY plotter and still have 
time to perform other tasks. 

We have produced new BASIC list- 
ings to go with the buffered card and 
these are featured elsewhere in this 
article. 

The procedure for driving the buff- 
ered card is virtually the same as for 
the unbuffered card: an address from 
1-8 is placed on three pins of the PC 
port connector then the strobe line is 
toggled. This latches the address in a 
decoder. If this is the address selected 
by the jumper on the card, the logic 


level present on the port's normal data 
lines is latched into the buffers. Once 
that happens the card takes over and 
the motor is stepped to the required 
position. 


Jumper options 

This buffered card is capable of driv- 
ing the stepper motor in either for- 
ward or reverse direction. A jumper 
on the card selects forward only or 
bidirectional stepping. In forward only 
mode, using a 7.5 degree per step mo- 
tor, up to 63 revolutions can be stored, 
in bidirectional mode the maximum 
is 32. 

The motor begins stepping at a pre- 
set slow speed and accelerates to the 
preset maximum speed for that par- 
ticular motor and supply voltage. 
When the motor is not stepping ай the 
drivers are turned off, thus preventing 
the motor from overheating. 

Another jumper selects full step or 
half step operation and provision is 
made via additional jumpers for the 
computer to interrogate the card(s) to 
determine whether it is still stepping 
or can accept another instruction. 


Circuit details 


Refer now to Fig.1 for the circuit 
details. While the overall operation of 
the circuit is quite complex it can be 
broken down into a number of simple 
blocks. The first of these is the card 
select logic which is carried out by 
1С1 and IC2. 

1С1 is a 74HC137 three line to eight 
line active low latched decoder. This 
IC looks at the BCD address data on its 
A, B & C inputs and pulls the corre- 
sponding decimal output (Ү0-Ү7) low. 
However, this can only happen when 
the strobe line from inverter IC2a goes 
low and momentarily pulls the latch 
enable (LE) input of IC1 low via the 
series .001LF capacitor. 


Step counter 

Once the desired card has been se- 
lected, the number of steps the motor 
has to make is taken care of. This 
information will have been loaded into 
PortA and is present on the preset 
inputs (PO-P3) of step counters IC3 & 
1С4. The data is loaded into IC3 & IC4 
by the action of pin 5 of IC2c going 
high (+5V) which takes the PL (paral- 
lel load) inputs of these two ICs high. 
Once there is any data present in the 
ICs, the TC pins (terminal count, pin 
7) which were low will go high. 


Parts List 


1 PC board, code 07109971, 
176 x 128mm 

1 stepper motor, Oatley 
Electronics M25 or equivalent 

1 25-ріп PC mounting R/A “D” 
male connector 

1 200kO PC mount trimpot 
(VR1) 

1 500kQ PC mount trimpot 
(VR2) 


Semiconductors 

1 74HC137 octal latch (IC1) 

1 4572 complex gate (IC2) 

2 4029 presettable counters 
(1С3,4) 

1 74НС4046 phase locked loop. 
(IC5) 

1 74HC4017 decade counter 
(IC6) 

1 74НС02 quad NOR gate (IC7) 

1 74HC32 quad OR gate (IC8) 

4 74HC4066 quad analog switch 
(1С9,10,13,14) 

1 74НС00 quad МАМО gate 
(IC11) 

1 74HC112 dual JK flipflop 
(IC12) 

4 BD681 NPN power transistors 
(Q3,Q4,Q9,Q10) 

4 BD682 PNP power transistors 
(01,02,07,08) 


This has two outcomes: the output 
of OR gate IC8b (pin 6) will go high 
and via D4, it will rapidly turn on the 
CMOS switches IC13 and IC14, allow- 
ing pulses to reach the stepper motor 
coils, MA & MB. We'll come back to 
describe how MA & MB are driven 
later in this article. 

This high level from pin 6 of IC8b is 
inverted by IC2e and the inhibit pin of 
1С5 (pin 5) which was held high now 
goes low. This allows the VCO (volt- 
age controlled oscillator) in this chip 
to start. The oscillator output at pin 4 
is a square wave which begins clock- 
ing decade counter 1С6. 

Note that IC2 is an odd chip, as it 
contains four inverters, one 2-input 
NAND gate and one 2-input NOR gate. 


Phase counter 

Each time IC6 is clocked it will 
sequentially take each of its 10 out- 
puts high. Depending on the voltage 
atthe cathode of D2, it will be reset by 


4 BC548 NPN transistors 
(Q5,Q6,Q11,Q12) 

1 2N7000 N channel IGFET 
(Q13) 

4 1М914 signal diodes 
(D1,D2,D3,D4) 


Capacitors 

2 100uF 25VW electrolytic 
2 0.1uF monolithic ceramic 
40.1uF MKT polyester 

2 .01uF MKT polyester 

4 .001uF MKT polyester 


Resistors (0.25W, 1%) 
11MQ 13 10kQ 
5 100k 422kQ 
247kQ 11ko 


Miscellaneous 

1 7-way terminal strip (5.08mm 
Spacing) 

18x2 pin strip 

15x2 pin strip 

12х2 ріп strip 

2 2-pin strips 

5 jumpers for above 

158x6 x 12mm aluminium bar 

4 3mm x 16mm bolts 

4 3mm nut 

8 3mm flat washer 

4 3mm star washer 

8 TO-220 insulating washers 


IC8a when its output is stepped to pin 
1 огрш 11. The resistor and capacitor 
on pin 15 are necessary to widen the 
reset pulse, as IC6 is able to be reset 
with a pulse which is too narrow to 
clockthe step counters. (This is one of. 
the problems of mixing HC and 4000 
series devices.) 

The pulse which resets IC6 also 
clocks the step counters, IC3 8: IC4, 
which are connected so that they count 
down (ie, pin 10 tied low). When they 
are empty (zero count) both TC pins 
will go low and pin 6 of IC8b will go 
low, inhibiting the oscillator in IC5 as 
pin 11 of IC2e will go high. Diode D4 
is now reverse biased and the voltage 
at pin 13 of IC13a and IC14a will 
slowly fall to ground as the 100kQ 
resistor discharges the .01uF capaci- 
tor. 

So to recap. the card is selected and 
the number of steps loaded into the 
down counters. After this number of 
steps has been counted, the VCO will 


DEGEMBER 1997 61 


16 


4 121313 


Iclde 
74НС4066 


DIRECTION. 


u й 


16) 


Е 
5 


FAST 
ИЕ 
200 


SLOW 
CIE 


5008 T 


те tA 


7АНС00 
3, 


n 


BUFFERED STEPPER MOTOR DRIVER 


62 


SILICON CHIP 


[3 
(7 


VIEWED FR 


NUMBERS FOR MOTOR WINDING 
CONNECTIONS REFER TO CON 2 


PLASTIC 
SIDE 


n 
Су 
ом sow ЕВ 


Fig.1: presettable up/ 
down counters IC3 & 
1С4 form a buffer for 
data from the 
computer's printer 
port. This lets the 
computer download 
steps and it can then 
perform other 
functions while the 
motor is stepping 
through. 


be inhibited and will stop driving the 
phase counter. The logic signals to the 
stepper motor transistors will also be 
turned off, preventing any current flow 
in phase windings MA and MB. 


Full step - half step 


If you have looked at the driver 
software for the previous stepper mo- 
tor cards you may have observed that 
for a full step, four sub-steps are used, 
but for half steps eight are needed. 
The same situation applies in this case 
(refer Table 3). 

A jumper across J3 sets the full step 
condition. This pulls pins 1 & 2 of 
1С11а low which results in the cath- 
ode of diode D2 being pulled high. 
This resets the phase counter (IC6) 
and the step counters are now clocked 
by IC8a when pin 1 of IC6 goes high; 
ie, after four steps. 


For the half step mode, a jumper 
across J2 pulls pins 1 & 2 of IC11 high, 
which holds diode D2’s cathode low, 
preventing pin 1 from resetting the 
counter. IC6 will be reset and will also 
clock IC3 and IC4 when it reaches a 
count of nine; ie, when pin 11 goes 
high, after eight steps. 


Speed ramp up 

Before we look at all the gates con- 
nected to the outputs of IC6, we should 
discuss the operation of the VCO, in 
ICS. It starts the motor stepping at a 
slow speed, as set by VR2, and gradu- 
ally increases the stepper rate to a 
value dictated by the fast control VR1. 
This is done because a stepper motor 
will ramp up to a higher speed than it 
will start from, due to the inertia of 
the rotor. 

We achieve this speed increase by 
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Fig.2: component overlay for the PC board. Note that the ICs are all oriented 
differently so be careful to insert them in the right way. The same point applies 
to the rest of the semiconductors and the electrolytic capacitors. 


varying the VCO frequency, which 
depends on two factors, the voltage 
on pin 9 and the resistance from pins 
11 & 12 to ground. When pin 9 is low, 
theoutput frequency is set by VR2 (set 
slow), and when pin 9 is taken to +5V, 
the output frequency is dictated by 
VR1. 

By charging the 0.1uF capacitor 
through the 1MQ resistor, the voltage 
on pin 9 slowly increases from zero to 
5V and consequently the motor speed 
increases from the slow control set- 


le 1: Resistor Colour Codes 
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ting to the fast control setting. 

When the MSD counter, IC3, is 
empty its TC output will swing low 
and rapidly pull pin 9 of IC5 low, by 
courtesy of diode D3. This will imme- 
diately reduce the motor speed to 
SLOW for any counts remaining in 
1С4. The filter network on pin 7 of IC4 
is used, as one ofthe data books claims 
that glitches can be present at this 
output. 

Mosfet Q13 switches an additional 
capacitor in circuit when the full step 


4-Band Code (1%) 

brown black green brown 
brown black yellow brown 
yellow violet orange brown 
brown black orange brown 
red red red brown 

brown black red brown 


mode is selected. As we explained 
previously, the full step mode has four 
increments, while the half step has 
eight. By switching in the extra ca- 
pacitor we hold the maximum motor 
speed the same in both modes. This 
allows a card to have its trimpots ini- 
tially set fora particular type of motor, 
allowing it to run in either mode with- 
out any readjustment to the presets. 


Decoder 

The outputs of IC6 are fed to seven 
gates which are used to decode and 
direct the logic levels to the appropri- 
ate points. The explanation of how 
this is done is too involved to go into 


5-Band Code (1%) 

brown black black yellow brown 
brown black black orange brown 
yellow violet black red brown 
brown black black red brown 
red red black brown brown 
brown black black brown brown 


Table 2: Capacitor Codes 


in detail. Table 3 explains the logic 
sequence used to drive the stepper in 
each mode. By using this table you 
will be able to trace out the logic paths 
if you wish. 


Step control 


The quad analog switch package 
1С9 is labelled as the step control. It 
switches either IC7a & IC7c or IC7b & 
1074 to the inputs of IC10, the Direc- 
tion switch. If the jumper is placed on 
J3 (FULL) the signals MAF and MBF 
from pins 4 & 13 of IC7 are fed to IC10. 
If J2 is selected (HALF), then MAH 
and MBH from pins 1 & 10 of IC7 are 
the selected signals. Also IC11c and 
IC11d, which are disabled in the FULL 
mode, will be able to pass the MANH 
and MByyq signals from pins 8 & 11 of 
IC8 to IC13 and 1С14. When these ICs 
are turned off the zero current in 
Table 3 is achieved. 


Motor direction 


If F/R (forward-reverse) is selected 
with jumper J1, then the logic level on 
A7 of PortA (pin 9) will control the 
direction. If it is high, IC10 will be 
switched and the motor will step back- 
wards. What this IC does is to swap 
the pairs of gates (from IC7 which are 
selected by IC9) to the inputs of IC12. 

1С24 is used as a power-on reset to 
ensure that both flipflops of IC12 are 
reset at turn on. Each time an input of 
1C12 (pins 1 & 13) goes low the logic 
levels on the outputs change. The out- 
puts of IC12a are fed through IC13 to 
drive motor coil MA and the outputs 
of IC12b are fed through IC14 to drive 
coil MB. 


Winding control 

The path through IC13 (and IC14) is 
actually two switches in series. As we 
have explained previously, when 
IC8b's output is high one switch is on 
and this will allow the coils to be 
energised. The outputs of IC8d & IC8c 
(МАүмн and MBryg) will switch off 
the drive signals through IC13 and 


The coil driver transistors (Q1-Q4 and 
aluminium heatsink to aid heat 


Q7-Q10) are all bolted to a common 


ipation. Note that the transistors must ай 


be isolated from the heatsink using insulating washers. 


Fig.3 details 
TANA 


MATERIAL:- 58 x 12 x 6 ALUMINIUM 
HOLES 3.2 DIAMETER 


АЦ 
IN MILLIMETRES: 


1С14 when a zero is needed in the half 
step table. In the full step mode, IC11c 
and IC11d will have one input low 
(J3) and their outputs will always be 
high, keeping that switch turned on. 


Coil driver 

Transistors Q1-Q12 make up two H- 
bridge circuits which drive the step- 
per motor coils, MA & MB. These 
circuits are identical so we will only 
describe the circuit based on Q1-Q6 
which drives MA. This top circuit is 
driven from the Q and Q-bar outputs 
of IC12a, via switches IC13d and 
1С13с. 

Consider the situation when Q is 
high and Q-bar (of 1С12а) is low. Q5 


will turn on and this will also turn on 
Q1 & Q4. As a result, current flows 
through Q1, coil MA and Q4. Con- 
versely, when Q-bar of IC12a is high, 
transistors Q6, Q2 & Q3 turn on, caus- 
ing current to flow through coil MA in 
the opposite direction. 

If 1C13 is turned off, then both 05 & 
Q6 will be off and no current will flow 
through coil MA. 

Almost all motors, including the 
centre-tapped 5V types (as we don't 
use the CT) can be powered from the 
12V supply. If you want more torque 
and a faster stepping speed you can 
run a motor from a higher voltage but 
you should include a series resistor in 
each coil to keep the motor current 
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Fig.4 this is the full-size etching pattern for the PC board. Check your board 
carefully before installing any of the parts. 


within specification. It is the induct- 
ance of the motor windings which 
limits the current and hence reduces 
the torque, so by applying a higher 
voltage we get a higher initial current. 


Building the board 

Before you begin the board assem- 
bly it is worthwhile checking the cop- 
per pattern against the artwork of Fig.4, 


Jumper header pair J1 is used to select 
forward or forward/reverse (shown), 
while jumpers J4-J8 provide the card 
with a unique identification. 
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especially where there are three tracks 
through the centre of an IC or where 
there is a track between two IC pads. 

The first task is to fit and solder the 
72 links, counting as you go, for a 
couple are underneath ICs and may be 
difficult to install later on. Next fit 
and solder the resistors and diodes, 
then the ICs. Continue with the trim- 
pots, jumper strips and capacitors. 

Itis advisable to bolt the eight power 
transistors to a common heatsink if 
you intend driving high current step- 
per motors for long periods. The heat- 
sink fitted to the prototype wasa piece 
of aluminium bar 12 x 6 x 58mm long. 

Fig.3 shows the drilling details for 
the heatsink. The best procedure is to 
loosely attach all the transistors to the 
heatsink bar and then mount the en- 
tire assembly on the PC board. Be sure 
to use insulating washers to isolate 
the metal faces of the transistors from 
the hoatsink. The BD682 PNP tran: 
tors are all mounted on one side of the 
heatsink while the BD679 NPN types 
mount on the other side. 


Table 3 


Full Step (Both Windings Energised) 
Step MA MB 


1 1-8 L-R 
2 RL 1-8 
3 R-L R-L 
4 L-R ВА. 
Half Step 

Step MA MB 
1 L-R L-R 
2 0 L-R 
3 RL L-R 
4 R-L 0 
5 R-L RL 
6 0 RL 
7 L-R R-L 
8 L-R 0 


Once the heatsink assembly is in 
position, solder one lead at either end 
and then tighten all the mounting 
bolts. The assembly can then be ad- 
justed to sit parallel to the PC board 
and the remaining transistor leads sol- 
dered. 

After you have finished, check the 
copper side of the PC board for any 


10 PORTA = &H378 ‘this is LPT1 use &H278 for РТ2 

20 PORTB = PORTA + 1: PORTC = PORTA + 2 

30 OUT PORTA,20: OUT PORTC, 11 ‘set 20 steps and card 1 
40 OUT РОВТС,10 ‘reset strobe 


The following code will allow you to identify which cards are busy. You must 
run it after the previous code or redefine the ports (lines 10 & 20) 


100 OUT PORTC, 11 ‘select ANY active card 

110 OUT PORTB, 120 ‘set PORT B lines high 

120 B = 127 - INP(PORTB) ‘read PORT B lines 

130 IF B AND -128 THEN J7$ = “J7 busy * 

140 IF B AND 64 THEN J6$ = “J6 busy * 

150 IF B AND 32 THEN J5$ = “J5 busy “ 

160 IF B AND 16 THEN J4$ = “J4 busy * 

170 PRINT J7$ + J6$ + J5$ + J4$ 

180 WHILE B > 0 ORB «0: B = 127 -INP(PORTB): WEND ‘wait for all cards 


190 OUT PORTC, 10 ‘reset strobe 
200 PRINT “All motors stopped.” 
210 END 


J4 16 
J5 32 
J6 64 
47 128 


unsoldered pads which can mean 
missing components or links. 
Finally, complete the assembly by 
fitting the 8-pin header, the DB25 con- 
nector and the 7-way terminal block. 


Testing the board 


Before you apply powerto the card, 
turn both trimpots anticlockwise, fit 
the jumper to select card 1 (C1), fit J3 
and fit the two F/R links so that they 
are parallel to Con1. You will need a 
25-way D male to female cable to con- 
nect the card to the computer's paral- 
lel printer port. 

You will also need a power supply 
capable of supplying 5V at a few 
milliamps and 12V at probably around 
1A, to supply the stepper motor. 


The first four lines of Basic code in 
Listing 1 will allow you to test the 
card. 


PortB jumpers 

The major advantage of this card is 
that the computer can send the number 
ofsteps for the motorto make, then do 
something else while the card is driv- 
ing the stepper. We now need some 
way of letting the computer know 
when the job is completed. 

Two different methods are avail- 
able on this card. If one or several of 
them are being used in a system, jump- 
ers J4-J7 can be used. The STOP line 
on each card is low while the motor is 
running and goes high when the mo- 
tor stops. If each card uses a different 
jumper the computer can read PortB 
and determine the status of the cards 
(see Table 4). 

If only one card is in use, J8 can be 
used but only if the card is left se- 
lected. In this case the line is high 
while the motor is stepping and goes 
low when the motor stops. As this 
inputlineis inverted the program will 
see the inverse of this logic. sc 


How To Get The Software 


All the software for this series of stepper cards and the I/O card described in 
the July 1997 issue is now available on a 3.5-inch floppy disc for $7 plus $3 
Postage and packing. Payment may be made by cheque. postal money 
order or credit card (Bankcard, Visa or Mastercard) to Silicon Chip, PO Box 
139, Collaroy, NSW 2097 or via fax (02) 9979 6503. 


The answers! to 
260,000 questions, 
ALL in one book! 


а фт 


rp/ewenicine com 


haves 


The largest range of replacement 
semiconductors in the industry! Call 
now to get your new NTE cross refer- 
ence book for just $25. 


Stewart Electronic Components pn 
P.O. Box 281 Oakleigh 3166 
phone (03)9543-3733 fax (03)9543- 


* Heavy board covers with 2-tone 
green vinyl covering 
* Each binder holds up to 14 issues 
* SILICON CHIP logo printed on 
spine & cover 
Price: 8А11.95 plus $A3 p&p each 
Aust. only. Not available elsewhere 
dust fill in & mail the handy order form 
in this issue; or fax (02) 9979 6503; 
or ring (02) 9979 5644 & quote your 
credit card number. 
Note: prices rise next month 
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SERVICEMAN'S LOG 


Encounters with a notebook PC 


Servicing is not simply a matter of fault finding. 
Very often that's the easy part; the hard part is 
finding a replacement for the faulty component 
or, more likely, improvising an adequate 
substitute. And then there was the Colonel and 


the General... 


This story started when a customer 
brought in an AST Ascentia 800N 
4868X33 Colour Notebook computer, 
plaintively complaining that, "it sim- 
ply just stopped. And could you fix it 
ASAP?" And he wanted a free quote. 

In greater detail, the unit was about 
three years old and now out of war- 
ranty. Which is fair enough but there 
is still the worry about spare parts 
availability. And at a practical level I 
have worked on a few notebooks and 
learnt there is nothing cheap or easy 
about fixing them. 

І asked him whether it had been 
dropped or otherwise abused and he 
assured me it hadn't. I switched it on 
in front of him and noticed that vari- 
ous LEDs were flickering and hard 
disc noises were emanating from in- 
side, suggesting it was trying to boot. 
But there was no trace of any image. 

Iwasn't prepared to spend any more 
free time in diagnosing this, other than 
to simply guess that his colour LCD 
display was U/S and would probably 
be very expensive to replace. 

Thecustomer wasn't too happy with 
this but eventually agreed to pay for 
an in-depth cost estimate of repairing 
the unit (say one hour's worth at least, 
anyway). But I made it clear that this 
may still leave him where he was 
now. He said he would chance that. 

I set aside an hour that afternoon. 
and my first step was to connect an 
external monitor to it. This was easy 
enough, using the outlet socket pro- 
vided. But making the monitor func- 
tion was another matter. All I got was 
a momentary flash on the screen and 
nothing more. 
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Fortunately, he had brought in the 
operating manual. This nominated 
how to combine the Fn (function) and 
Esc keys to present the video setup 
menus; except that there was no way 
to display these menus in order to 
find out how to display them (catch 
221). But the manual did indicate how 
to toggle between the internal LCD 
and an external monitor, using the Fn 
and F12 keys. 

I also noticed that this notebook 
had no conventional brightness and 
contrast controls. Changing these func- 
tions involved operating the Fn and 
arrow keys. 

I switched on and tried all these 
suggestions but, apart from the mo- 
mentary flash on the external moni- 
tor, nothing was happening. However, 
I persevered until finally, after it had 
been booting for a few minutes, the Fn 
and F12 keys caused the external 
monitor to flash on with a useful im- 
age. 

The reason why this hadn’t hap- 
pened at switch-on, I surmise, was 
because the processor was initially 
fully engaged with booting up and 
was unable to accept commands from 
the keyboard. Now I could at least 
display the video setup menu for the 
LCD and the CRT display and check 
the computer itself, which now booted 
OK. 

At least I had now confirmed that 
the motherboard and the other basic 
hardware devices were working, nar- 
rowing the fault to the display. It was 
possible that the LCD driver stages in 
the video section were faulty but this 
was not very likely. And that left the 


LCD itself, the power supplies to it 
and, possibly, the brightness and con- 
trast control circuits. 

Getting inside 

So now I had to get inside the de- 
vice. The only way to do this is to 
disassemble the lid assembly which 
isn't too easy. I had to find two vital 
screws and, to do so, prise off two 
concealed glued covers near the 
hinges. Next, one has to remove the 
clip-on hinge covers before — very 
carefully — unclipping a plastic mask 
around the edge of the upper top lid 
assembly. 

This all involves a high risk of mark- 
ing the soft plastic and breaking the 
clips. However, once inside I could 
see a small PC board about 15 х 50mm 
which I quickly established as a minia- 
ture switchmode power supply for the 
backlight tube. 

By removing three more screws, the 
metalwork, plastic sleeving and the 
board could be removed. The board 
had two sockets on it, one at each end. 
One connected a 2-pin lead to the 
backlight and the other was a 4-pin 
input supplying power and data. More 
than thatIcould only guess at without 
acquiring a circuit and there was little 
hope of that at short notice. 

Examining the board, I noticed a 
small 1A "Pico" fuse (these are 
moulded devices, similar in appear- 
ance to a 0.5W resistor and soldered 
directly into the board). It was near 
the input socket, and the ohmmeter 
quickly confirmed that it was open. I 
worked out that pins 1 and 4 were the 
12V battery input, pin 1 being com- 
mon. Unfortunately, replacing the fuse 
caused it to blow immediately though 
there was no obvious short circuit. 

Most probably, this was the prob- 
lem area and the easiest solution 
would be to replace this board. Mrs 
Serviceman was enlisted to track one 
down, which she enthusiastically pro- 
ceeded to do. However, one week later 
and totally dispirited with broken 


promises of phone and fax backs, she 
finally established that this part was 
unavailable. The best offer was a com- 
plete display unit at $522.15, plus tax, 
plus freight plus six weeks delivery. 
I telephoned the customer with the 
bad news and his response was to ask 
whether I could actually repair the 
board. I pointed out that the multilay- 
ered board contained several ICs, all 
the components were surface mount- 
ed, and I couldn’t identify many of 
them, And if the transformer had 
shorted turns, there would be no hope. 
However, 1 very hastily added, I 
might be able to fix it. My ego was 
exceeded only by my stupidity. 
"Look", he said, "if you can fix it for 
$300, go ahead; otherwise you can 
have it for parts in lieu of service 
charges due so far". What a challenge! 


Three-layer board 

With a three-layer PC 
board and about 20 SMDs 
(surface mounted devices), 
it was going to be very diffi- 
cult to work out the circuit. 
And there were no visual 
clues to show where there 
was a short circuit. 

As a starting point, I de- 
cided to connect an amme- 
ter across the blown 1A fuse 
and see what current was 
actually being drawn. This 
turned out, in a round about 
sort of way, to be the best 
thing I could have done. 
Before I could even change 
the range on the multimeter, 
smoke appeared from under 
a large 3-terminal active 
power device — probably an 
SCR. It was bent over paral- 
lelto the board and bending 
it upright revealed two surface 
mounted transistors and two surface 
mounted capacitors. And one of each 
of these devices was cooked. 

The overloaded transistor was 
marked К25А (only just visible under 
the burnt case) and the capacitor had 
no markings at all. It looked like a 
ceramic. I could read no short circuit 
on either component, in circuit, and 
as the capacitor was connected to the 
transistor's collector, Ithought the best 
Course was to remove the capacitor 
and see what happened. 

Unfortunately, in the process of 
desoldering it, the capacitor disinte- 
grated, leaving a black patch under- 


neath. I soldered another Pico fuse in 
and switched on —not expecting much 
progress. But I was delightfully sur- 
prised to see the screen light up and 
data appear. 

Delirious with happiness, I cleaned 
up the black spot, reassembled every- 
thing and put it aside to test. Every- 
thing continued to work OK until I 
switched it off at the end of the day 
and noticed that the screen was still 
alight, although there was no image. 
There was no time left to do anything 
about it except disconnect the battery. 

I thought about it overnight and 
concluded that the burnt transistor 
must be damaged and would need to 
be replaced. The next day I measured 
the transistor again, in circuit, on the 
x1 ohmmeter range and it read OK (it 
turned out to be a PNP transistor). 


So NOW 
INSIDE THE DEVICE 


However, when I removed it from the 
board and checked it on the x10,000 
range, it measured quite leaky. 

I was now faced with the problem 
of findinga replacement and couldn't 
find any mention of the R25A in any 
of my equivalents books or software. 

Surface mounted components are 
not normally considered serviceable 
and only manufacturers keep specifi- 
cations. As they have been around for 
approximately 10 years, the standards 
for the alphanumeric characters print- 
ed on them have changed. 

I found an early Sharp VR service 
manual with a section on SMDs using 
only 2-digit alphanumerics to iden- 


tify them but this didn’t help with a 
1994 4-digit identifier. My educated 
guess was that it might be equivalent 
to a Toshiba 25А1204 using an X12B 
case but in any event where would I 
get one of these? 

A little lateral thinking led to a 
scrapped Marantz audio cassette 
player which used SMDs, and for 
which I had an excellent service 
manual. From this, I spent some time 
looking for the most powerful device 
used in the power supply circuits with 
the same case package. 

Having identified the most likely 
one, I transplanted it into the power 
supply and reconnected everything. 
This time everything worked perfectly. 
All that remained was to run Scan- 
disk and other utilities to clean up the 
hard disk. 

Both the customer and I 
were happy with the out- 
come. The ceramic capaci- 
tor would probably have had 
a value of anywhere up to 
-0014F but because there was 
no room over the burnt area, 
I couldn't fit a replacement. 
I was not able to locate the 
actual cause of the problem 
as the capacitor had disinte- 
grated on removal. 


Precision walking 


My next story is long way 
from notebooks. It involves 
a regular lady customer; 
kindly, energetic and euphe- 
mistically described as 
“stocky”. But with six off- 
springto control, she doesn't 
take any nonsense. 

How she and the52cm TV 
set she was carrying both fit- 
ted through the door was an 
exercise in precision walking — there 
was barely a 1mm clearance on either 
side. She plonked the set on the coun- 
ter, informing us that it was dead. She 
also added that if it turned out that 
one of the kids had done it, she wanted 
to know. This sort of lady commands 
respect, if you know what I mean! 

The set was an Akai CT2007A and 
was made in China. It was not very 
old but obviously was rarely, if ever, 
switched off. The remote control 
wasn't supplied with the set but I 
wasn’tgoing to ask any questions about 
that. 

The circuit of this set is similar to so 
many different brands and models that 
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Serviceman's Log ntinued 


I had a pretty good idea of where to 
look first. It was no real surprise to 
find that C917 (100uF) on the main 
HT line (115V) was about to expire 
and that R918 (0.680) on the 18V rail 
was open circuit. 

I also automatically replaced two 
47uF electros (C909 & C911) in the 
switchmode power supply before go- 
ing for 12V zener diode ZD401 which 
was shorted. It also took out the 1A 
Pico fuse (F401) supplying it. 

I felt fairly sure I had everything 
right before switching it on — but 
nothing happened. A voltage check 
cleared the 115V rail but the 18V rail 
was low. At that moment I didn't put 
too much significance on this, which 
was a mistake. The most obvious 
symptom was the failure of relay 
RLY901 to activate. This switches the 
set on and off and is driven by transis- 
tor Q905. 

Q905 is in turn driven by Q621, 
then by Q605, and this is fed from pin 
15 of the CPU (IC801). I suspected 
some sort of control problem from 
this CPU. By using the ohmmeter on 
the x1 range, with the black lead as 
active, I could bias Q605 on and the 
set fired up, giving a good picture but 
no sound. 

This last observation was the break- 


through. There was loss of sound, a 
low 18V rail and now another indica- 
tor: R922 was overheating. This feeds 
Q905 and then pin 2 of IC201, the 
TDA1904 sound output IC. All of 
which threw suspicion on this IC. Sure 
enough, replacing the TDA1904 not 
only allowed the set to switch on cor- 
rectly but also restored the sound. 

I was pleased to timidly report to 
the customer that the kids probably 
hadn't done anything wrong – except 
perhaps watch too much TV! 


The Colonel's General 


When Colonel Jones came into the 
shop, mumbling about something 
wrong with the General in the back of 
his car, there was some confusion at 
first. But I quickly realised that he was 
referring to a TV set rather than to his 
military superior. 

Some models stand out among the 
early colour TV sets sold in Australia 
and General was one. General made 
its reputation with cheap, reliable sets 
that performed well. And the Colo- 
nel's 1980 GC161, a 42cm portable, is 
one of which I am quite fond. 

The Colonel’s General was quite 
dead but the Colonel assured me that 
it would sometimes come on. The first 
fiddly bit with all these portables is 


removing and replacing the back, as 
the telescopic aerials always get in the 
way. Thereis also the problem ofalign- 
ing the chassis with the rear and front 
shells and the front control knobs. 

Because their reliability has kept 
them in the field for so long, most of 
my colleagues have acquired consid- 
erable skill and experience in dealing 
with them. They know just where to 
go to find the most common faults. 
And the Colonel’s General provided 
an opportunity to recall some of these. 

The first line of attack is to solder 
the dry joints on the motherboard, 
particularly along the edge connec- 
tors of the various modules and on the 
horizontal drive transformer T602, pin 
cushion transformer T603, and the 
horizontal linearity coil L608. Then 
the modules themselves need rework- 
ing, especially the power supply. 

In this instance, none of this fixed 
the problem but when I measured the 
three power supply voltage rails, I 
found that the 15V rail was down to 
less than 10V. Replacing C642 (474F 
25V) fixed the problem and restored 
the sound and picture. 

This capacitor can also cause lack 
of height, no colour and a dark picture 
with low sound, depending on what 
stage of failure it has reached. If the 
power supply pulsates, the culprit is 
invariably the X807 (CV12B) over- 
voltage protector and one would be 
advised to replace all the electros in 
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е power supply circuit for the Akai CT2007A. Relay RLY901 is towards top right and is driven by transistor 


9905 (top righthand corner). This in turn is driven by transistors Q621 and 0605 at top left, with Q605's base fed 
from pin 15 of CPU IC601 (not shown here). 
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the power supply, especially C802 
(101). 

Retrace lines and an excessively 
bright picture are due to R418 going 
high orthe screen potentiometer itself 
(VR406). No picture or a very dark 
picture can be R419 going high. The 
classic fault for sets near the beaches 
is failure of the 22MQ focus control 
(VR201), which sometimes sounds like 
a machine gun due to internal spark- 
ing. If the horizontal output trans- 
former fails, it really means the end of 
the set's life because it is too expen- 
sive. The picture tube rarely fails and 
most are still good 17 years later. 

The only thing left with the Colo- 
nel’s General – I must stop saying that 
- was the UHF tuner, which was 
seized. To fix this, I removed the two 
knobs and the circlip, then using pli- 
ers, cutters and CRC 2-26, carefully 
removed the plastic sleeve control 
shaft and cleaned and lubricated it 
before refitting. There is no need to 
refit the circlip, as the tuning knob 
will keep the whole thing in place. 

A little judicial greyscale setting 
completed the repair and it was back 
in service and returned to the front 
line with a happy Colonel Jones. 


A puzzling Toshiba 

And finally, a rather puzzling story 
about a Toshiba 259X7M 52cm TV 
set. This set has an unusual power 
supply, which is designed to adapt 
itself automatically to the supply volt- 
age; approximately 240V for Europe 
and Australasia, or 110V for Japan 
and the Americas. More exactly, it 
looks like a 110V circuit, modified to 
240V by using an additional module 
- U801 Power-2 Board PW6004. 

But that is only general background. 
The complaint was straightforward 
enough; it was dead and blowing the 
mains fuse. Fuse F801 was open, as 
was expected, but there was more to it 
than that. More to the point, I hate 
blown fuses. Whenever I encounter 
one, my natural reaction is to ask why. 
What caused it to blow? Is the fault 
still present? And, ifnot, is it intermit- 
tent? And so on. 

And I found a lot of “whys” in this 
case. Capacitor C835 was short cir- 
cuit, as were transistors Q801 and 
Q802. And C816 and C447 also needed 
replacing. 

That was all that was obvious but 
there could still be more subtle faults 
elsewhere and one needs to proceed 


EI 


HOW SHE KHE S2cm TV SET B0 
FATED THROUGH THE DOOR WAS AN 
EXERCISE IN PRECISION WALSIN OG... 


carefully in such cases. In place of 
fuse F801 (3.15A), I substituted a 200W 
240V globe and switched on. The globe 
litup very brightly, implying that there 
was still a major short. 

I began by disconnecting various 
circuits, starting with the 145V rail 
via plug M801 and fuse F802. This 
produced no change and it still glowed 
after I removed the degaussing coils. 
But was it still as bright? I couldn't be 
sure and I was thrown off the scent 
further by the globe intermittently 
dimming and brightening after a few 
minutes. Icould not find any explana- 
tion for this. 

With the 200W globe still in circuit, 
I noticed that there were now slight 
signs of a raster or picture on the 
screen, which implied that the 145V 
and 15V rails were probably OK. After 
checking the bridge rectifier (D831- 
D834) for shorts, I decided to risk try- 
ing another fuse in F801. 

At switch-on, the sound and pic- 
ture were completely restored. So far, 
so good but the degaussing coils were 
still unconnected. I reconnected them 
and — splat! — the fuse blew again. 
There isn't much that can go wrong 


with degaussing coils but the thermis- 
tor network that's used to control the 
degaussing cycle can give trouble. 

Basically, this network consists of 
two major components; a positive tem- 
perature coefficient thermistor in se- 
ries with the coils and a negative tem- 
perature unit in parallel with the coils. 
This arrangement may use two sepa- 
rate thermistors or, more commonly 
these days, a single package contain- 
ing both devices. In this case, there 
was a single package designated as a 
PTC/PTH dual posistor (R890). 

Because it was the number one sus- 
pect, I reefed it out, noted that some- 
thing rattled inside and tossed it. I 
fitted a new one and switched on. The 
fuse remained intact and after testing 
it for a few days, I pronounced it reli- 
able enough to go back to the cus- 
tomer. 

But with so many faulty parts in- 
volved, the logical question is which 
failed first? I can't answer that; your 
guess is as good as mine. All Iknow is 
this: I still hate blown fuses. One can 
never be sure what has blown them 
and it can take a lot of effort trying to 
find out, not always successfully. sc 
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Highly flexible nicad charger 


With the release of the latest range 
of adaptors, the System 90 from Pre- 
mier Batteries can now charge, dis- 
charge, analyse or condition over 600 
battery types. These can be Nickel 
Cadmium or Nickel Metal Hydride 


Tiny video 
surveillance camera 


Available from Allthings Sales 
& Services is this tiny CCD video 
surveillance camera. It has a metal 
case, is fitted with a 3.6mm board 
or 5.5mm pinhole lens and is sup- 
plied with a metal wall mounting 
bracket. The dimensions are 36mm. 
(W) x 36mm (H) x 27mm (D) with 
board lens or 17mm (D) with pin- 
hole lens and weight is just 100 
grams. 

Main specifications are 380 lines 
horizontal resolution, 0.2 lux sen- 
sitivity for low light and infrared 
use, 1/50 to 1/100 000 second lin- 
ear automatic electronic shutter, 
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and up to six different batteries can be 
charged at one time. The simple plug 
in adaptors can be changed in sec- 
onds, making the System 90 very flex- 
ible and eliminating the need for other 
dedicated charges or analysers. 


New adaptors are released weekly 
to meet the demands of users and as 
new equipment comes into operation. 
Many adaptors are custom manufac- 
tured in Australia to customers’ re- 
quirements without additional cost. 
Availability from design to manufac- 
ture is less than one week. 

For further information, contact Pre- 
mier Batteries Pty Ltd, 9/15 Childs 
Road, Chipping Norton, NSW 2170. 
Phone (02) 9755 1845; fax (02) 9755 
1354. 


Роууег виррїу 
and case 


This neat computer case measures 
363mm wide, 280mm deep and just 
55mm high. Inside it has a switchmode 
power supply providing 5V @6A, 12V 
@ 2A and -12V @ 0.5A. On the rear 
panel isa switched and fused 240УАС 
IEC socket and female IEC socket. 
There are also a number of cutouts on 
the rear panel. 

What would you use it for? We 
dunno. Perhaps a computer periph- 


12VDC input via а 2.1mm DC 
socket and standard 750 compos- 
ite video output via a BNC socket. 

Options and accessories include 
14 lenses from 2.1mm to 12mm 
focal length, an infrared filter to 
enhance resolution, sharpen focus 
and improve colour to grey con- 
version, polarising and infrared 
long pass filters for glare, focus 
and exposure control, infrared il- 
luminators and IR light emitting 
diodes. 4 

The price, including tax, with 
3.6mm or 5.5mm lens is $99.00. 

For full details and specifica- 
tions, contact Allthings Sales & 
Services. Phone (08) 9349 9413; 
fax (08) 9344 5905. 


eral or two? Or it could be ideal for the 
multimedia sound amplifier system 
described in the October 1966 issue of 
SILICON CHIP. Even if you throw away 
the case, keep the power supply and 
the IEC sockets it will still be a bargain 
at $20 plus $6 for freight. 

Where do you get it? From Oatley 
Electronics, PO Box 89, Oatley, NSW 
2223. Phone (02) 9584 3563; fax (02) 
9584 3561. 


500MHz logarithmic 
amplifier IC 

Analog Devices has released a new 
device which allows designers to 
measure signal strength at intermedi- 
ate frequencies (IF) up to 500MHz. 
Previous lower speed log amplifiers 
required one or more expensive mix- 
ing/filter stages prior to the log ampli- 
fier. The AD8307’s exceptional speed 
(up to 500MHz), dynamic range 
(864В), accuracy (+1.0dB), small pack- 
age (industry's first 8-pin SOIC log 
amp) and ease-of-use allow system 
designers to achieve consistent per- 
formance while reducing subsystem 
cost by 50%. 

A logarithmic amplifier is a key 
building block in a wide range of 
radio-frequency (RF) applications/ 
systems. Most RF systems require two 
mix-down stages, one to intermediate 
frequency (IF) and the other to base- 
band. Since the AD8307 eliminates 
the need to mix down to baseband, 
the last mixing stage can be elimi- 
nated, significantly reducing subsys- 
tem cost. 

The AD8307 uses а single supply of 
2.7-5.5V and draws 8mA. This results 


AUDIO MODULES 


broadcast quality 


Manufactured in Australia 
Harbuch Electronics Pty Ltd 
9/40 Leighton Pl, HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


in very low power consumption of 
24mW while operating on 3V. A 
power-down control pin allows fur- 
ther power saving by putting the de- 
vice into a standby mode where it 
draws only 7504A. 

For further information, contact 
Hartec, 205A Middleborough Road, 
Box Hill, Vic 3128. Phone 1800 33 
5623. 


The technological breakthrough that these 
new scopes offer is an extraordinarily 
high 105/5 real-time digitising rate plus a 
very rapid screen update rate, resulting in 
a digital scope with display response of 
an analog scope, at an analog scope 
price. 


The TDS-200's are specifically designed 
to make general purpose waveform 
measurement, TV and video signal work 
much quicker, more reliable and versatile. 


Screen displays can easily be down 
loaded to a PC using the TDS-200's 
optional serial/parailel/GPIB interface, 
the TDS2CM. 


2 models are available: 
705210: 60MHz at $1395 extax & 
TDS220: 100MHz at $1995 extax 


TDS-200 Series Features - 

* 2 Channels plus viewable Ext. Trigger 

* 165/5 Real-time sampling/channel 

* Full Dual Timebase with zoom 

* Auto Setup: one button autoranging 

* Cursor Measurements 

* Automatic Measurements:Frequency - 
Period - Cycle RMS - Mean - Pk-to-Pk 

» Reference Waveform Memories 

* Display Modes: Dots - Line - Persistence 

* Bright, Fast Response, LCD Display 

• Variable Hold-off 

* Optional Interface: RS-232, Parallel & 
GPIB. 


‘Value for Money 60MHz & 100MHz Scopes | 


Tektronix’ new TDS-200 Series scopes are affordable, compact, general purpose 
digital storage scopes that offer more additional facilities than any analog scope. 


Tektronix 


EMONA INSTRUMENTS PTY LTD 


* SYDNEY 


Ph: 9519-3933 Fax: 9550-1378 e BRISBANE 
* MELBOURNE Ph: 9889-0427 Fax: 9889-0715 e PERTH 


Ph: 3367-1744 Fax: 3367-1497 
Ph: 361-4200 Fax: 3614300 / 
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Varistors for 
automobiles 


Sensitive electronic circuitry in 
cars needs dependable protection 
against dangerous voltage surges. 
Two new series of varistor are now 
available from Siemens Matsushita 
Components: radially leaded D1 
disc varistors and E2 surface-mount 
variants. 

The D1 varistors have a maxi- 
mum operating temperature of 
+125°C with full DC and load-dump 
capability. Typical applications in- 
clude use in motor controllers or 
protection of high-voltage gas-dis- 
charge lamps. Diameters range from 
5-14mm, the latter being able to 
absorb up to 50J load-dump energy. 

The E2 SMD varistor has a 25] 
load-dump energy absorption ca- 
pability and can withstand a maxi- 
mum current surge of 1200A. A 
protection level of 40V at 10A plus 


Bubble etcher for 
PC boards 


Want to speed up the etching of 
your prototype PC boards? We're sure 
you will if you are using the old-fash- 
ioned flat tray method. With this bub- 
ble etcher, the copper literally falls off 
the laminate while you are looking at 
it. 

It can take boards up to 250mm 
long and 200mm wide and requires 
up to 1.5 litres of etchant to do the job. 
A number of plastic clips are included 
to support the board while it is etch- 
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a temperature range to +125°C make 
it a practical alternative to earlier 
10mm disc varistors. 

For further information contact 


ing. The bubbles are provided by a 
240V fishtank air pump. 

Available from all Dick Smith Elec- 
tronics stores, the bubble etching tank 
is priced at $49.95 while the air pump 
is $10. 


Baby robot - not 


just a toy 


Eshed Robotec 
have released a 
new Scorbot ER-1 
robot which is the 
baby ofthe family. 
The intelligence of 
this robot lies in 
the controller and 
the software. The 
controller is based 
on the Intel 8031 
CPU and has eight TTL inputs/out- 
puts for connecting external circuitry. 
The software assists the programmer 
by preventing syntax problems and 
missing parameters for commands. No 
previous programming experience is 
necessary. 

A Teach Pendant is available for 
teaching positions, charting move- 
ments and running programs with a 
push of a button. 

For more information contact 


Advanced Information Products, 
Siemens Ltd. Phone (03) 9420 7716; 
fax (03) 9420 7275. Email: 
passive.comp@siemens.com.au 


Stanton Australia Pty Ltd, PO Box 
4760, North Rocks, NSW 2151. Phone 
(02)9894 2377; fax (02) 9894 2386. 


Laser engine for 
satellite destruction 


OK, OK, this laser engine might not 
have sufficient ergs to penetrate the 
full height of the planet's atmosphere 
and then have enough left over to 
disable an unwanted satellite but you 
might have fun trying. Actually, these 
laser engines have come out of stand- 
ard laser printers. They have a poly- 
gon scanner with a crystal controlled 
driver board, a 5mW 780nm laser di- 
ode in a collimated housing, mirrors 
and lenses. 

These are priced at just $35 plus $6 
freight from Oatley Electronics, PO 
Box 89, Oatley, NSW 2223. Phone (02) 
9584 3563; fax (02) 9584 3561. sc 
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RADIO CONTROL 


балга 
BY BOB YOUNG AS E 


How servo pulses are transmitted 


This month we take a look at the method of 
transmitting servo pulses using pulse position 
modulation. This is another form of serial 
data transmission except that it is via a radio 
carrier instead of two wires, as used for 


computer data. 


Last month, we established the ba- 
sic parameters for the input pulse used 
inatypical R/C servo. Fig.1, reprinted 
from last month, details these para- 
meters. This pulse must appear at the 
input for each servo used in the R/C 
system and hence an 8-channel sys- 
tem will have eight pulses in the data 
stream. 

Last month we also established that 
the servo works with a modulated 
width input pulse. Ifthe pulse is wider 
than 1.5ms, the servo will move clock- 
wise with respect to the neutral posi- 
tion and if it is narrower than 1.5ms it 
will move anticlockwise. 

More particularly, while it was not 
stated last month, the servo's final 
position, after it has settled, is propor- 
tional to the position of the trailing 
edge of the input pulse. Now the prob- 
lem with serial transmission of this 
form of pulse is that there must be 
some form of identification of the po- 


3-5V. 


0v: 


sition ofthe leading and trailing edges 
of each pulse. 

This is at complete odds with nor- 
mal serial data transmission in which 
a sample is taken to establish whether 
the bit is high or low. The edges of the 
pulse play no part in the usual form of 
serial data transmission. Thus, for ex- 
ample, we could have a situation 
where all eight data bits are high and 
all we would see on an oscilloscope 
would be a solid high block (pulse) 
eight bits long with no gaps to identify 
the start and finish of each individual 
pulse (or bit). 

An additional complication is the 
fact that the trailing edge is not fixed 
and may vary between 1-2ms after the 
leading edge. Therefore if we are to 
serially transmit eight width modu- 
lated pulses, we need to separate each 
pulse with a marker pulse. So how do 
we transmit this form of data quickly 
enough to keep the servo response 


= 


- : 


Fig.1: typical input pulse parameters for an R/C servo. This 
pulse must appear at the input for each servo used in an R/C 


system. 
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times as low as possible, so as not to 
introduce delays in the control re- 
sponse? 

It is here that the cleverness of the 
two NASA engineers who designed 
the original digital proportional sys- 
tem really shows through. Doug 
Spreng and Don Mathers in the early 
1960s not only designed a very clever 
servo system, they also designed a 
most efficient form of serial data trans- 
mission. There are no wasted pauses 
or periods in their system. Depending 
upon the number of channels in the 
system, one complete frame can be 
transmitted in as little as 14-25ms. 

The formula for frame rate is: 

Fg = ((X x 2) + 6))ms 

where X = the number of channels 
while the “6” is the sync pause in 
milliseconds. Thus the frame rate for 
a 24-channel system would be 24 x 2 + 
6 = 54ms. This is about as slow as the 
system can run because the pulse 
stretchers in the servos can not hold 
the charge for much longer. Also the 
delay in response time starts to be- 
come noticeable after this. 

It is difficult for the modern R/C 
flyer to appreciate just how revolu- 
tionary the original digital propor- 
tional system was when it was first 
introduced. Overnight we went from 
reeds with ON-OFF controls and per- 
haps two simultaneous controls, if we 
were lucky, to a rock-solid propor- 
tional system of unprecedented reli- 
ability with all controls simultane- 
ous. it was a breathtaking develop- 
ment and a giant leap forward and 
now it is all taken for granted. 

True, there were analog simultane- 
ous proportional systems but these 
were full of shortcomings and never 
really fulfilled the role required of 
them. Overnight the Mathers and 
Spreng system swept all before it and 
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Fig.2: these scope waveforms were taken from an 8-channel R/C transmitter. The 


bottom trace is the encoded pulse train, while the two traces above it are the 
width-modulated pulses for the first two channels. 


their system became the international 
standard for over 30 years. It is only 
now being rivalled but not replaced, 
by PCM, a standard bitstream form of 
serial data transmission. Even here 
though, the Mathers and Spreng servo 
system is still used, with the PCM 
data being converted to pulse width 
data before being fed to the servo. 

In other words, the PCM system is 
merely used to transmit the pulse 
width data. It is interesting to note 
that in theory PCM should give better 
results than PPM for two reasons, First, 
it is more difficult to transmit edges 


Fig.3: the circuit of a half-shot encoder. Q1 & Q2 form a free- 
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reliably than just to sample bits for 
high or low. The edges in a PCM sys- 
tem play no part in the carriage of 
information. Second, computers are 
very good at error detection and cor- 
rection, yet in practice the PCM sys- 
tems fail to live up to this promise. 
There is a flaw in the basic design 
philosophy of the modern PCM sys- 
tem it would appear. 


Pulse position modulation 


The system of data transmission 
devised by Mathers and Spreng is now 
known as Pulse Position Modulation 


4 


(PPM). Fig.2 shows the timing dia- 
grams from an 8-channel transmitter 
using pulse position modulation. 

The bottom trace is the encoded 
pulse train, the serial data stream if 
you like, while the two traces above it 
are the width-modulated pulses for 
the first two channels. Note how the 
start of the channel 1 pulse (top trace) 
coincides with the start of the pulse 
train in the bottom trace. And note 
how the end of the channel 1 pulse 
coincides with the start ofthe channel 
2 pulse (middle trace). You can also 
see how the start of the channel 2 
pulse coincides with the start of the 
second pulse in the encoded pulse 
train. 


Marker pulses & sync pause 


In fact, the encoded pulse train is a 
series of "marker pulses" where each 
marker pulse identifies the end of one. 
channel's pulse and the start of the 
next channel. There is one extra pulse 
inthesystem which is the start marker. 
This identifies the end of the sync 
pause and the start of the channel 1 
pulse. 

Therefore, the bottom trace in Fig.2 
shows the modulating waveform for 
an 8-channel PPM transmitter encoder 
and it has nine marker pulses. A 6- 
channel system would have seven 
marker pulses. 

To understand how this serial data 
stream is compiled, it is best to exam- 
ine one ofthe early "half shot" encod- 
ers, which illustrates the principles 
involved more clearly than one of the 
modern IC encoders such as the NE- 


5044. 
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ing multivibrator which is set at 25.4ms. This is 


running 
the master clock for the encoder. Q3 to 010 are eight identical half-shot multivibrators connected in a ripple- 
through arrangement so that the trailing (falling) edge of one half-shot triggers the leading edge of the next. 
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Fig.4: these scope waveforms were taken from a 8-channel R/C receiver decoder. 
Trace 1 shows the output of the receiver detector. Traces 2 & 3 are the decoded 
width-modulated pulses for channels 1 & 2 and are identical in form to the 


waveforms in Fig.2. 


Fig.3 is a circuit of a half-shot en- 
coder similar to that used in the 
Silvertone transmitters from 1969 to 
1974. Q1 and Q2 form a free running 
multivibrator which is set at 25.4ms. 
This multivibrator is the master clock 
for the encoder. The falling edge of 
the clock pulse triggers half-shot Q3 
whose duration may vary between 1- 
2ms depending upon the setting of 
the 5kQ potentiometer in the collec- 
tor load of Q2. 


Follow the leader 


Transistors Q3-Q10 are eight iden- 
tical half-shot multivibrators connect- 
ed in aripple-through arrangement so 
that the trailing (falling) edge of one 
half-shot triggers the leading edge of 
the next. Again the width of the out- 
put pulse from these half-shots de- 
pends upon the position of the wiper 
in each of the 5kQ control potentio- 
meters. These pots are located in the 
controls on the transmitter front panel. 
Q9 and 010 are arranged a little dif- 
ferently as they are toggle switch aux- 
iliary channels. 

Diodes D1-D10 form a mixing net- 
work which has all anodes coupled to 
a common line which in turn triggers 
the transistor pair Q11 & Q12. This 
pair of transistors is arranged as a one- 
shot multivibrator with a pulse out- 
put of 350us. This one-shot acts as 
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a marker pip generator. 

Referring again to Fig.2, the top trace 
shows the output of Q3 (channel 1) 
which is a positive-going pulse of 
about 10V amplitude and about 2ms 
in duration. In this case, the oscillo- 
scope has measured the frame rate 
which is the period between the lead- 
ing edge of each control pulse and is 
shown as 25.5ms. 

Trace 2 shows the output of Q4 
which is the channel 2 pulse and in 
this case the scope has latched onto 
the pulse width which is shown as 
1.77ms. The “unstable histogram” 
comment on each measurement indi- 
cates the difficulty the scope has in 
locking onto this form of pulse train. 
In the end we had to use an external 
trigger driven from the transmitter 
master clock to achieve reliable trig- 
gering. 

We have already noted that the trail- 
ing edge of channel 1 coincides with 
the leading edge of channel 2. If we 
were to serially transmit these two 
channels we would end up with a 
pulse approximately 3.77ms wide, 
with no way of knowing where pulse 
one stopped and pulse two began. 

Here is the really clever part of the 
system. The one-shot 011 & 012 gen- 
erates a 350us marker pip every time a 
falling edge is generated by transis- 
tors Q2-Q10. So the bottom trace of 


Fig.2 shows the output of Q12. Note 
the location of the leading edges of the 
marker pulses relative to the leading 
edges of the channel control pulses. 
Here we see nine marker pulses whose 
position is relative to the width of 
each control pulse. 

Again the scope is confused and is 
trying to read the frequency of the 
pulse train which is impossible be- 
cause each pulse has a different pe- 
riod, with a sync pause thrown in the 
middle of the data stream for good 
measure. The sync pause, between 
the two sets of pulses in trace 3, al- 
lows the receiver decoder to reset be- 
fore the next pulse train arrives. 


PWM to PPM 


Thus we have now changed the sys- 
tem from a parallel pulse width sys- 
tem to a serial pulse position system, 
hence the name PPM or pulse posi- 
tion modulation. The data is carried 
in the position of each marker pulse. 
The output of Q12 is inverted in the 
modulator and the negative-going 
pulse train is used to modulate the 
transmitter, be it AM or FM. 

In the case of AM (amplitude modu- 
lation), the carrier is spiked or gated 
OFF for 35088 by each marker pip. 
Thus, as we have discussed previ- 
ously, it is more correct to refer to the 
AM system as a “gated carrier" system 
as the carrier is not amplitude modu- 
lated in the normal sense, merely 
switched ON or OFF. This form of 
modulation results in a very strong 
carrier for nearly 90% of the time and 
results in a solid relatively noise-free 
receiver signal. 

In the case of FM (frequency) modu- 
lation the carrier frequency is shifted 
by approximately 3kHz for 35048 
upon the arrival of a marker pip. Once 
again the common term FM is incor- 
rect as the system is in reality an 
NBFSK system (narrow band, fre- 
quency shift keying system) with the 
emphasis on the narrow bit. In other 
words the carrier is keyed or shifted 
3kHz each time a marker pulse ar- 
rives. 


Hard-wired systems 


As stated previously, the top and 
middle traces of Fig.2 show the out- 
puts of the pulse generators for chan- 
nels 1 and 2. Compare these with Fig.1 
and it is obvious that except for the 
amplitude, the two traces are exactly 
what we need to drive a servo. Had 
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Fig.5: the circuit of a serial to parallel decoder. This 
was used in the Mk.22 receiver published in SILICON 
CHIP, April 1995. The serial pulse train is fed to IC1, 
a 74HC164 serial to parallel shift register. Its eight 
outputs become the width modulated pulses for the 
eight servo channels in the R/C car, boat or plane. 
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the encoder been set up to run from 
5V we could have hooked up servos to 
the collectors of Q2-Q10 and driven 
all eight servos direct from the en- 
coder. For hard-wired systems this is 
quite feasible but for transmission over 
à twisted wire pair or radio link the 
data must be serially encoded as in 
Fig.2, trace 3. 

In the modern multiplexed encoder 
it is not possible to drive the servos 
direct from the encoder and a decoder 
тиі Бе used in this case with a twisted 
wire pair. The Silvertone Mk.22 en- 
coder has a plug specifically built in 
for this purpose. 


Serial data decoding 


In the R/C receiver, the process is 
reversed. Fig.4 shows the timing dia- 
grams for a receiver decoder and Fig.5 
shows the circuit ofa serial to parallel 
decoder. This was used in the Mk.22 
receiver published in SILICON CHIP, 
April 1995. 

Fig.4, trace 1 shows the output of 
the receiver detector and is identical 
in form to the output of the transmit- 
ter one-shot. This signal is amplified 
and squared up through the pulse 
shaper Q1, IC2a, IC2b 8: IC2c. 

The cleaned up pulse train is fed to 
the appropriate pins on IC1. This is a 
74HC164 serial to parallel shift regis- 
ter. The clock pulses are fed directly 
into pin 8 from IC2a. IC2b drives a 
sync separator consisting of diode D2, 
R9 & C10 which holds pins 1 and 2 of 


IC1 low as long as the 1-2ms pulses 
are present. During the long sync 
pause, pins 1 and 2 go high and the 
shift register is reset, ready to receive 
the channel 1 start pulse. 

IC2c, D1, R13 and C13 form a chip- 
enable driver which will hold pin 9 
high so long as the clock pulses con- 
tinue to arrive from the receiver. If 
these pulses disappear, then pin 9 will 
go low and the chip will be disabled. 
This protects the servo gears in the 
event of a transmission failure or the 
receiver being on when the transmit- 
ter is switched off. If the chip is not 
disabled, noise spikes may get through 
from the receiver and drive the servo 
up against the end stops, damaging 
the gear train. 

With the correct conditions on pins 
1, 2 and 9, the pulses will be clocked 
through the shift register so that an 
exact copy of the encoder pulse ap- 
pears at each of the output pins Qo- 
07. 

Referring again to Fig.4, trace 2 
shows the output of channel 1 which 
is an exact copy of the channel one 
pulse from the encoder except for 
amplitude. Likewise Fig.4, trace 3 
shows the output of channel 2. Each 
of the output pins 00-07 will mirror 
the transmitter encoder channels. 
Thus we have now converted the sys- 
tem back into a parallel. pulse width 
modulated system. 

Note that the output of the decoder 
is identical to the parameters pub- 


lished last month for the servo input. 

All we have to do now is to hook a 
servo to each of the channel output 
plugs and we have an 8-channel pro- 
portional radio control system. Even 
after working with this system for 32 
years I still marvel at the magic of 
being able to maintain such complete 
and precise control over a model, at a 
distance, with no strings attached. SC 
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By JOHN HILL 


DIO 1 


Restoring a sick Radiola 


Getting an old receiver working again and 
having it working well are two different 
things. This month's story is about a 1938 
model 5-valve Radiola that didn't really 
make the grade with its initial restoration. 


Restoring valve type radio receiv- 
ers is a rewarding hobby for many 
vintage radio enthusiasts. Personally, 
I find the "getting them going" aspect 
the really interesting part of the proc- 
ess, particularly when one starts out 
with a completely inoperative piece 
of equipment. It is indeed satisfying 
to hear such a set burst into life after 
being silent for many years. 

The old Radiola was bought to me 
by a collector friend to see if I could 
find out what was wrong with it. Basi- 


This late 1930s Radiola had two serious faults: a defective 
IF transformer and a loose voice coil winding in the 
loudspeaker which produced less than perfect results. 
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cally, the set worked on strong trans- 
missions but the weaker stations just 
weren't there. It also performed worse 
at the high frequency end of the dial 
than at the low frequency end. As 
stated earlier: working and working 
well, are two different things. 

At first glance, the set appeared to 
have been reasonably well restored. 
All paper and electrolytic capacitors 
had been replaced, even if the major- 
ity of these components had been sub- 
stituted with secondhand parts, 


While there are lots of serviceable 
secondhand capacitors about (and I 
have used plenty myself over the 
years), the ones fitted to this old 
Radiola would have to be considered 
suspect until proven otherwise. These 
capacitors had been removed from 
junked black and white TV sets (where 
he found these I'll never know) and 
installed in the Radiola without being 
tested, so a faulty capacitor looked 
like a good possibility. 

Unfortunately, in order to test such 
capacitors they must first be isolated, 
which involves unsoldering one con- 
nection on each capacitor. Each ca- 
pacitor was checked in turn with a 
megohmmeter set to the 500V range. 
As it turned out, however, all the old 
polyesters tested perfectly without the 
slightest hint of leakage. The electro- 
lytics also checked out OK. 


The old Radiola was a fairly compact receiver for its era, 
as this top view of the chassis shows. The set had been 
reasonably well restored using mainly secondhand parts. 


Old valve radios also have mica 
capacitors and these can sometimes 
break down and cause all sorts of trou- 
ble. As a result, these were also dis- 
connected and tested for leakage at 
high voltage. They all passed the test 
without problems. 

The resistors were next and each 
one was checked to see if it measured 
what it was supposed to. All this test 
revealed was that they were all well 
within their normal 2096 tolerance. 

At this stage, I decided to check all 
the valves. And once again, in keep- 
ing with the previous tests, they were 
allin excellent condition. So far, quite 
a lot of time had been spent getting 
absolutely nowhere! 


Set procedure 


Whenever I do a restoration, I have 
aset procedure which starts with con- 
tinuity checks on a number of critical 
components in order to establish their 
serviceability, These components are: 
the aerial and oscillator coils, the in- 
termediate frequency (IF) transform- 
ers, the high-tension filter choke or 
field winding, and the output trans- 
former. In addition, I also check the 
primary and secondary power trans- 
former windings. 

It was time to apply these checks to 
the old Radiola. The fact that the set 
was working at all had drawn my 
attention away from these components 
which are normally the first things I 
check. 

Sure enough, a major fault was soon 
located. The first IF transformer sec- 
ondary winding was open circuit. This 
malfunction reduced the radio fre- 
quency signal to the IF amplifier valve, 
so it was no wonder the set performed. 
so badly, In fact, it is a miracle it 
worked at all! 

A closer inspection revealed that 
the iron core adjustment for the trans- 
former secondary had also been ad- 
justed fully in. This would be part of 
the reason for some RF transfer to the 
IF amplifier valve. 

Perhaps if I had used my signal 
tracer to help sort out this problem, 
the faulty IF transformer would have 
been found sooner. But as the old sig- 
nal tracer is too big to fit comfortably 
on the workbench, it is only used as a 
last resort when all else fails. 

The solution to the problem was to 
either repair or replace the defective 
IF transformer. The first step was to 
remove it from the chassis and this 


was done after making a sketch of the 
wiring connections. Wiring sketches 
are a good habit to get into when re- 
moving major components for repair. 
The transformer windings were of 
multi-strand (Litz) wire and one end 
of the secondary looked very suspect 
where the wax coating had cracked 
open due to aging. Several turns had 
to be removed before the break was 
found and testing with an ohmmeter 
revealed continuity from that point to 
the other end of the winding. 
у, a few turns less on the 
y winding would have little 
affect on the IF transformer operation. 


Р 
This is the repaired IF transformer. Corrosion breaks can often be reconnected, 
thus restoring the transformer to working order. 


The restoration had been done using secondhand capacitors stripped from an 
ancient TV receiver. Although initially suspect, they all tested OK. 


Because the transformer had an ad- 
justable iron core, it would be easy to 
compensate for the lost turns. What's 
more, no special winding technique 
would be required to replace the un- 
ravelled wire. All I would have to do 
is remake the termination and reseal 
the exposed wire with wax. 


A distinct rattle 


That simple repair solved the poor 
performance problem of the old Rad- 
iola and, after a quick alignment ses- 
sion, the set worked quite well. How- 
ever, this improved perfermance 
brought to notice another fault which 
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would require attention before the res- 
toration could be called complete. 

When the volume was turned up, 
there was a distinct rattle from the 
loudspeaker. This is a common prob- 
lem in old speakers and is often caused 
by the cone separating from its outer 
rim. Alternatively, the rim can come 
adrift from the speaker frame. 

However, after checking these pos- 
sibilities therattle was still there. This 
can leave only a few other possibili- 
ties: either a loose voice coil or voice 
coil winding, or the voice coil polling 
on the magnet. 

One good feature of many old elec- 
trodynamic loudspeakers is the fact 
that they can be dismantled and re- 
paired. Back when these speakers were 
commonplace, new speaker cones and 
field windings were available as spare 
parts, thus making them reasonably 
easy to repair when things went wrong. 
During the latter part ofthe electrody- 
namic era, however, the loudspeakers 
were riveted or spot welded together 
which effectively ruled out disassem- 
bly and repair. 

‘After removing the speaker cone 
(with minimal damage) the trouble 
spot was Clearly visible — the voice 
coil winding was loose. It had also 
been rubbing on the close fitting frame 
and the enamel insulation on the wire 
had been worn away from the outside 
of the coil. 


This view shows the defective loudspeaker with the frame and cone removed. 
Shown is the central pole piece (electromagnet) surrounded by the hum-bucking 
coil. The output transformer is mounted on top. 


A simple remedy 


The remedy was simple. The voice 
coil was given a couple of coats of 
Shellac (although any lacquer will do) 

" 2 VU m : - and the close-fitting ring in the frame 
This piece (and several other pieces) of foam plastic behind the speaker cone that encloses the voice coil was slightly 
indicate a previous attempt to eliminate the cone rattle. Because the voice coil enlarged (in a lathe) to give the coil a 
assembly was loose, the attempt was unsuccessful. nite ae dec 


A few coats of Shellac solved the loose voice coil problem. н 

The voice coil is wound on a thin cardboard former which ^ Reglueing the cone required many clothes pegs to hold it 
is inclined to go out of shape over a long period, thereby in position. Several thin strips of shim brass were used to 
loosening the coil. centralise the cone. 
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The friction drive dial mechanism had 


This is the bottom end of cord drive mo 
and is the logical thing to do if the origi 
worn or if parts are missing. 


The cone was then glued back in 
position and held in place with clothes 
pegs until the glue dried. Three strips 
of "five-thou" shim brass were used to 
centre the voice coil around the elec- 
tromagnet central pole piece prior to. 
clamping the rim of the cone with the 
pegs. 

It was a totally successful repair. 
The cone was quite free at the centre 
and the irritating rattle was completely 
cured. 

Perhaps the most pleasing aspect of 
these two repairs is that. by spending 
a little time and effort, they resulted 
in the receiver working normally 
again. Some vintage radio repairers go 


Note the cord drum in front of the old drive plate. 


been previously modified to a cord drive. 


2 di 
dification. The job was quite well done 
inal friction drive mechanism is badly 


to a lot of trouble tracking down hard 
to find spare parts when the existing 
parts can often be reclaimed with a 
little perseverance. 


Nothing ventured... 


When attempting a repair on a bro- 
ken down or malfunctioning compo- 
nent, one has nothing to lose. If the 
job is unsuccessful, then you are no 
worse off for trying. If it is successful 
on the other hand, then you are well 
in front and have not only saved your- 
self some expense but have gained a 
great deal of satisfaction from fixing 
something that others may consider 
unserviceable. sc 


These binders will protect your 
copies of SILICON CHIP. They 
feature heavy-board covers & are 
made from a distinctive 2-tone 
green vinyl. They hold up to 14 
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This versatile power supply has been 
specifically designed to power our 
range of stepper motor controller cards. 
It is also handy when a fixed +5V, +12V 
or +18V supply is required. 


Design by RICK WALTERS 


This power supply is capable of 
driving several stepper motor driver 
cards, depending on the current con- 
sumption of the motors. It can supply 
around 2-2.5A with moderate amounts 
of ripple and both 12V and 18V DC 
rails are available, allowing a wide 
range of stepper motors to be driven. 
In addition, a regulated -5У supply 
for the logic circuitry on each card is 
also provided and this can readily 
power eight or more cards. 

Many ofthe currently available step- 
per motors have centre-tapped wind- 
ings and are designed for operation 
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from 5V. All the driver cards described 
in recent issues of SILICON CHIP uti- 
lisethe full winding and don't use the 
centre tap. For these motors the 12V 
supply is ideal. 

Аз you try to increase the stepping 


RIGHT: the transformer and PC board 
are mounted on an earthed metal 
baseplate which is secured to the 
bottom of the case. Note that all 
exposed terminals on the fuse and 
mains switch should be sleeved with 
heatshrink tubing. 
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STEPPER POWER SUPPLY 


Fig.1: the mains transformer (T1) is wired with the secondaries in series 
and the 9V windings are full-wave rectified using diodes D1 & D2 to give 
the «12V (nominal) rail. Similarly, the 12V windings are full-wave 
rectified using D3 & D4 to give the «18V (nominal) rail. REG1 provides 


the +5V rail. 


speed of a motor, a point is reached 
where it stalls. The inductance of the 
windings prevents the current rising 
rapidly enough to move the armature 
before the next step arrives. 


мог 
Г) 


То help overcome this, motors are 
often run from a higher voltage than 
that specified, with a series resistor in 
each winding to keep the current 
within the motor's rating. The 18V 
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supply rail can be used for this pur- 
pose. 


Circuit description 

As you can see from the circuit 
(Fig.1), there is not much to it. The 
mains transformer (T1) is wired with 
the secondaries in series and the 9V 
windings are full-wave rectified us- 
ing diodes D1 & D2 to give the +12V 
(nominal) rail. Similarly, the 12V 
windings are full-wave rectified us- 
ing D3 & D4 to give the +18V (nomi- 
nal) rail. These two rails are filtered 
using separate electrolytic capacitors 
— 2200yF for the +12V rail and 4700uF 
for the +18V rail. 

Finally, the +12V rail is also fed to 
3-terminal regulator REG1 which gives 
us a stable 5V supply for the logic 
circuits on the controller cards. Its 
output is filtered using a 10uF elec- 
trolytic capacitor and a 0,11Е capaci- 
tor. 


Assembly 

Most of the parts are mounted on a 
PC board coded 10112971. Fig.2 shows 
the assembly details. 

Begin by installing nine PC stakes 
at all the external wiring points, then 
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(С _ Parts List 


r 1 plastic case with plastic end panels, 100 x 190 x 
80mm 

4 stick-on rubber feet 

1 PC board, code 10112971, 60 x 59mm 

1 front panel label, 83 x 67mm 

1 power transformer, 12/9/0/9/12 VAC, DSE M2165 
or equivalent 

1 250VAC 2-pole mains switch, plastic body rocker 
type (Altonics Cat. $3212 or equiv.) 

4 panel-mount banana sockets, three red, 1 black 

1 cordgrip grommet 


si 


GROMMET 


256 


ALUMINIUM BASE PLATE EARTH 1 mains cord with moulded 3-pin plug 
© AN © 1 safety M205 250VAC screw-type fuseholder 
(Altronics S 5992 or equiv.) 
| ee 1 500mA M205 fuse 
1 solder lug 
9 PC stakes 


4 5mm-long untapped standoffs 

1 3mm x 10mm long machine screw and nut 

4 3mm x 15mm-long machine screws plus nuts. 
5 3mm star washers 

4 3mm flat washers 

2 4mm x 12mm-long machine screws plus nuts 
2 4mm star washers 

2 4mm flat washers 


Semiconductors 
4 1N5404 power diodes (D1-D4) 
1 7805 3-terminal voltage regulator (REG1) 


Capacitors 

1 4700uF 25VW PC electrolytic 
1 2200uF 16VW PC electrolytic 
1 10uF 16VW PC electrolytic 

1 0.1uF MKT polyester 


Miscellaneous 
12mm-dia heatshrink tubing, 4mm-dia heatshrink 
tubing, medium duty hookup wire 


STEPPER POWER SUPPLY 


Fig.2 (left): follow this diagram when wiring up the unit. 
Make sure that all polarised parts are correctly oriented 
and take care with the mains wiring. Fig.3 (above) shows 
the full-size front-panel artwork. 
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Fig.4: this diagram shows the dimensions and drilling details for the aluminium baseplate. 


install diodes D1-D4, followed by the 
3-terminal regulator (REG1) and the 
two small capacitors next to it. The 
large electrolytic capacitors (4700uF) 
can be inserted and soldered next. Be 
careful to observe the correct polarity 
here as they are likely to fail ifthey are 
put in backwards. 

The completed PC board is housed 
in standard plastic case, along with 
the powertransformer. The front panel 
carries four banana sockets (OV, +5V, 
+12V and +18V), whole the rear panel 
carries the cordgrip grommet, fuse and 
mains switch, 

Both the transformer and the PC 
board are mounted on an aluminium 
baseplate (see Fig.2), which is earthed 
to ensure electrical safety. Drill out all 
the mounting holes in the baseplate, 
then mount the transformer and PC 
board in position. The transformer is 
secured using 4mm screws, nuts and 
lockwashers, while the PC board is 
mounted on 5mm-long standoffs and 
is secured using 3mm screws plus 
nuts and washers. 

In addition, an earth solder lug 
should be secured to the baseplate 


вл | 
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Make sure that all the parts on the PC board are correctly oriented. Note that PC 
stakes are used to terminate the external wiring connections that run from the 


transformer and the front panel banana socket terminals. 
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adjacent to one of the corner mount- 
ing holes. Be sure to use a lockwasher 
under the mounting nut and secure it 
tightly so that it cannot come loose. 

The front and rear panels of the 
case can now be drilled to accept the 
various hardware items. Use a small 
file to carefully profile the hole for the 
cordgrip grommet so that it is a pre- 
cise fit. 

A slight problem here is that the 
plastic end panel is a bit too thick to 


10118971 
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a 


mains cord is properly 
secured (see text). 


suit the grommet. This means that 
you will need to chamfer the top and 
bottom ofthe hole on the inside of the 
panel to make sure that the grommet 
locks in properly (ie, the top and bot- 
tom slots in the grommet must engage 
the panel). We chamfered the proto- 
type's panel using a Stanley knife and 
a small file. Take your time with this 
job and make sure that the grommet is 
a neat (tight) fit. 

The hole for the mains switch can 


Fig.5: before installing the 
parts, check your PC 
board for etching defects 
by comparing it with this 
full-size etching pattern. 


be made by first drilling a series of 
small holes around the inside perimet- 
er of the marked area and then knock- 
ing out the centre piece and filing the 
hole to shape. Once again, make sure 
that the mains switch is a tight fit so 
that it's secured properly when pushed 
into the mounting hole. 

The baseplate assembly sits directly 
on four standoffs moulded into the 
base of the case. You will have to drill 
3mm holes through the centre of each 
standoff, so that 3mm mounting screws 
can be passed through from outside 
the case. Once this has been done, the 
baseplate assembly can be mounted 
in position and firmly secured. 

Now for the internal wiring. The 
mains cord must be securely clamped 
by the cordgrip grommet and the Ac- 
tive (brown) wire connected directly 
to the fuseholder. The Neutral (blue) 
lead goes directly to switch S1, while 
the Earth lead (green/yellow) is sol- 
dered to the earth lug on the base- 
plate. Make the earth lead somewhat 
longer than the other two leads, so 
that it will be the last to come adrift if 
the mains cord is reefed out by brute 
force. 

The two primary leads of the power 
transformer go to the bottom of S1, 
while the remaining terminal on S1 is 
connected back to the second termi- 
nal on the fuseholder. Be sure to sleeve 
all terminals on the mains switch and 
fuseholder with heatshrink tubing. 
This is done by pushing a short length 
of heatshrink tubing over each lead 
before it is soldered. After soldering, 
the heatshrink is then pushed over 
the exposed terminal and shrunk 
down using a hot-air gun. 

Once the mains wiring has been 
completed, the rear panel can be 
slipped into position. After that, it's 
simply a matter of completing the wir- 
ingto the front panel and between the 
PC board and the secondary terminal 
of the transformer. Use medium-duty 
hookup wire for this job. 


Testing 

Before applying power, check your 
wiring carefully and use a multimeter 
toconfirm a good connection between 
the transformer metalwork and the 
earth terminal of the mains plug. This 
done, attach the lid, apply power and 
measure the voltages on the front panel 
sockets. You should get readings of 
around 18V, 12V and 5V with respect 
to the OV terminal. sc 


ASK SILICON CHIP 


Got a technical problem? Can't understand a 
and we'll answer your question. 


piece of jargon or some technical principle? Drop us a line 


Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


Fast recovery 
diodes available 


SILICON CHIP has limited supplies 
of a fast recovery diode available for 
free. Suitable for use in the Motor 
Speed Controller published in June 
1997, these BYX71-350 diodes have a 
voltage rating of 350V, a forward cur- 
rent rating of 7A, a peak current rating 
of 60A and a recovery time of 450ns. If 
you want one, send us a stamped self- 
addressed envelope with BYX71 writ- 
ten on the back (Data Philips S2 05- 
80). 


Mosfet for 
burnt toast cutout 


I recently went back through older 
copies of SILICON CHIP looking for a 
particular project and another article 
caught my eye. In the February 1996 
issue there was a "burnt toast cutout" 
for a smoke alarm. I know three peo- 
ple who often complain of having to 
fan their alarms with a newspaper to 
drive the smoke away and this takes a 
fair number of seconds to silence them, 
so pushing a button sounds good. 

My problem is the specified BS170 
Mosfet. I can't find it in any of my 
catalogs. I have Jaycar, DSE, Altronics, 
etc back to 1994 and the only Mosfets 
listed are dual gates and relatively 


Monitoring 
traffic noise 


Iwantto be able to monitor traf- 
fic noise outside our house. Can I 
usea microphone and connect this 
to an A/D converter external to or 
part of a microcontroller board (eg, 
Little Giant from Z-World), so I 
can write software to track peaks 
in sound level? 

Professional sound measure- 
ment devices are quite expensive 
but I may be able to graph noise 
level patterns more effectively with 
my own software. It could be the 


expensive. BS170 is not listed or any 
BS types (sounds like a Philips type 
number?). Are there any substitutes 
or do you know who stocks it? 

Can you give me any ideas on the 
National LM382 dual preamplifier IC? 
Thave an old circuit board built up for 
a magnetic pickup from ETI but 
haven’t been able to determine the 
supply voltage. It was in a set running 
on 23V DC and I feel this is too high. I 
have run it on a variable supply down 
to 9V with little obvious difference in 
sound. I have a regulated 15V supply; 
would this be OK or should I drop it to 
say 12V? 

Icannot find any info on this IC and 

I noted in one of your preamplifier 
articles you said National Semicon- 
ductor were withdrawing the LM381/ 
2 series of ICs. I like this IC because it 
uses a single supply voltage as against 
your preamplifier using a split sup- 
ply. (P. G., Orient Point, NSW). 
* BS170 Mosfets are available from 
Farnell Electronic Components, Syd- 
ney (phone 02 9644 7722); alterna- 
tively, Dick Smith Electronics have a 
suitable substitute, a VN10KM. 

As far as the LM382 is concerned, it 
was rated for a maximum single sup- 
ply of 40V. For best input overload 
capability it is wise to operate the 
chip with as high a supply voltage as 
possible. We would recommend run- 


accuracy of the microphone is the 
critical aspect but a simple micro- 
phone could be a good way to start. 
Perhaps SILICON CHIP has had such 
a project? (N. P., Tamworth, NSW. 
* We suggest you consider em- 
ploying the Sound Level Meter fea- 
tured in the December 1996 issue 
of SILICON CHIP. This has the ad- 
vantage ofa logarithmic DC output 
(10mV/dB) and also has the op- 
tions of A & C weighting as well as 
unweighted measurements. The 
DC output could be easily linked 
to the A/D converter in your micro 
ог direct to your PC. 


ning it with a supply of at least 30V. 
At 9V it is highly likely that a typical 
magnetic cartridge would severely 
overload it even on soft passages of 
music. 

Much better results can be obtained 
from our preamplifier designs featur- 
ing the National Semiconductor LM- 
833. 


Using the full wave 
speed controller 


Your latest full-range speed con- 
troller published in the November 
1997 issue looks impressive and I am 
sure it will be just the ticket for my 
range of tools which includes a Ryobi 
circular saw just like the one on the 
magazine cover. However, I also have 
an electric drill with integral speed 
control and I wonder if the new speed 
controller it will let me run this drill 
at a lower speed; I want to operate it as 
a screwdriver. (B. S., Bayswater, Vic). 
* Funny that you should ask that 
question because that is one point that 
we just did not think of. In fact, we 
would strongly recommend that you 
do not use the full range speed con- 
troller with any power tool which al- 
ready has an integral speed control. 
The chances are that the two circuits 
would almost certainly interfere with 
each other and damage may result. 


Making a colour TV 
from odds & sods 


Ihave ап old National VCR, several 
spare audio amps ranging from 2W to 
100W anda perfectly good RGB moni- 
tor currently doing occasional duty 
on ап old BBC computer. I would like 
to connect the three together to make 
a colour TV for the workshop. My 
knowledge of electronics says that it 
should be possible to connect the 
monitor to the VCR with a circuit to 
split the composite video to the three 
colours plus sync. Is it feasible and 
reasonably cheap and if so, would it 
be possible to do a project on this in 
SILICON CHIP? There must be a lot of 
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Preventing solenoid © 
burnout 


Iam using a 12V Superwinch 

boat winch to load beehives and 
find that the forward and reverse 
solenoids don't last. The motor is a 
permanent magnet two-brush de- 
sign and draws up to 60 amps. I 
have tried two different arrange- 
ments for connecting the solenoids 
(diagrams supplied). The first 
method just burns the points black 
while the second burns the points 
and destroys the motor brushes and 
the motor stops dead when the 
poweris off. The solenoids are from 
a golf buggy. What size capacitor 
would I need to protect the points? 
Isit possible to electronically switch 
this much power? (B. P., Cooke 
Plains, SA). 
* We assume that you are using 
the solenoids to switch the motor 
between forward and reverse with- 
out stopping. This will cause se- 
vere contact burning, as you have 
found, for two reasons. First, at the 
instant of switching, the two pairs 
of solenoids will be connected di- 
rectly across the battery supply (ie, 
a direct short across the battery) 
and hundreds of amps will flow. 
Second, if you switch a motor from 
forward to reverse without letting 
it come to a stop, it will generate a 
very high back-EMF which will 
cause contact arcing and again, very 
high surge currents. 

Capacitors cannot cure this prob- 
lem. You need to arrange the sole- 
noid switching so that there is a 


CGA, VGA monitors around and also 
а fair number of old tape chewing 
VCRs which could be used as the tuner. 
In my case the monitor uses a 5-pin 
DIN plug on the computer end of the 
lead and a SCART plug on the moni- 
tor end. 

My second question is that of VA 
ratings of transformers and how it re- 
lates to the watts and voltage require- 
ments of a particular amplifier mod- 
ule. Years ago I built a 170W Mosfet 
amplifier module and bought the rec- 
ommended power toroidal trans- 
former which was a 160VA unit pro- 
ducing +35У DC. Some time later I 
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*35A BRIDGE RECTIFIER, KBPC3504 OR SIMILAR 


slight delay between the motor be- 
ing switched from forward to re- 
verse and vice versa. This can be 
achieved by using a switch with a 
centre-off position. Second, you 
need to have diode quenching 
across each set of solenoid contacts 
and the diodes need to be able to 
handle high transient currents. 
Our suggestion is to use the cir- 
cuit in the accompanying diagram. 
It shows a 35A bridge rectifier con- 
nected so that each of its diodes is 
connected across one set of sole- 
noid contacts. The way to do this is 
to connect the positive terminal of 
the bridge to the +12V and the nega- 
tive terminal to OV. The two AC 


bought another module which I have 
not yet assembled. 

Will it be possible to run the two 
modules from the one power supply? 
What would be the implications? The 
first module is doing duty in a small 
band PA system with two 8Q speakers 
in parallel. I would probably run it in 
stereo with the extra module, with 
one 8Q speaker per module. 

A third related question is what 
will happen ifIrun an amplifier mod- 
ule like the 100W off say half of the 
normal voltage? Are there any prob- 
lems with quiescent current settings 
for example? I am aware that feeding 


terminals of the bridge rectifier then 
connect across the motor. 

We have shown a centre-off 
switch as the forward/reverse con- 
trol and have specified a 1N4004 
diode across each solenoid coil. 
When using this setup we suggest 
that if you need to switch the motor 
directly from forward to reverse 
without stopping that you at least 
pause in the centre-off position 
when operating the control switch. 
That will reduce the switching tran- 
sients and increase the brush life of 
the motor. 

You could do the switching job 
electronically but it would be con- 
siderably more expensive. 


it with a high input signal would cause 
clipping earlier with the lower supply 
voltage. (B. L., Cranbourne South, Vic). 
* If your RGB monitor has a SCART 
plug, there is a possibility that it al- 
ready has a composite video input, 
even though it is not wired into the 
DIN plug. Normally, you would ex- 
pectto find the composite video input 
on pin 20. This input may need to 
enabled with +12V applied to pin 8 of 
the same socket. 

On the other hand, if your RGR 
monitor does not have a composite 
video input, you need circuit to con- 
vert composite PAL video to RGB and. 


we are assuming that the monitor is 
compatible in terms of vertical and 
horizontal sweep frequencies. Unfor- 
tunately, we have not published a cir- 
cuit which will allow you to do this 
although, as you might expect, it is to 
be found in every PAL TV receiver. 

Most VGA monitors could not be 
directly adapted to PAL video since 
their horizontal sweep frequencies are 
usually much faster than 15.625kHz. 

As far as the VA rating of transform- 
ers is concerned, it is usually the case 
to assume that wattage and VA ratings 
are equivalent; ie, 100VA is equiva- 
lent to 100W. If there is a substantial 
phase difference between the load 
voltage and current, the VA rating may 
need to be higher than the wattage. 

If you are running a class B or class 
AB amplifier, the maximum power 
drawn from the supply will be ap- 
proximately 60% higher than the 
power delivered. For example, your 
170W amplifier module would pull 
about 270W from the DC power sup- 
ply. When you allow for inefficien- 
cies in the rectifier and filter capaci- 
tors and so on, the actual power drawn 
from the power transformer could be 
expected to be around 300W or more. 

On the other hand, most audio 
power amplifiers are rarely driven flat 
out and so it is possible to get away 
with a smaller transformer. However, 
we would regard a 160VA transformer 
as a little small for a 170W module. 
With two such modules, the trans- 
former would definitely not be up to 
the task and the modules would not 
give their best. We would suggest a 
minimum transformer rating of around 
300VA for your two modules. 

If the system is to be used for band 
or disco work, where it is likely to be 
driven much harder, then the trans- 
former should be rated at around 
500УА or more. 

If you operate an amplifier module 
at half its design voltage you can ex- 


CCTV for model 
railways 

1 especially enjoy the SILICON 
CHIP model railroad projects which 
brings me to my question. Talking 
with fellow model railroaders, the 
consensus is a wish for viewing the 
railroad as from the engineer's view, 
from the locomotive via a small TV 
set. I remember Lionel promoted 
this system a few years ago with a 
CCD camera mounted in the loco- 
motive but it seems to have faded 
into obscurity. 

With the cost of CCD cameras 
and also the size getting smaller, 
would it be possible to fit such a 
system into a dummy HO diesel 
locomotive? I notice in your Octo- 
ber 1997 issue that Oatley Electron- 
ics advertises a mini TV station. 
Could this be combined with the 
CCD camera in the dummy loco to 
transmit to a TV? 

Iwould be interested in your view 
as to whether it would be practical 
or not. (W, D., Auckland, NZ). 


pect to obtain less than one quarter of 
its rated power. For a 100W module 
operated at half supply, we would 
expect a maximum power output of 
about 20W. Naturally, the quiescent 
current would need to be adjusted to 
suit the new supply conditions. It is 
also possible that other bias condi- 
tions in the amplifier would no longer 
be optimum and this could lead to 
more distortion and less power again. 


Jumbo clock 
modifications 


Iam using the Compact Jumbo Clock 
as an event timer with displays 1, 2 


* We are familiar with the Lionel 
video system you refer to but it was 
not a success, as we understand. It 
was plagued by very short battery 
life and was also black & white 
instead of colour. Even so, it was 
quite a technical achievement to be 
able to send a video signal along 
the rails without much interference 
from the locomotive motor and 
whatever else might produce hash. 

These days you could probably 
adapt a B&W CCD camera module 
into a dummy diesel and run it 
from track power but if we were to 
design such a system it could not 
transmit the video signal along the 
track as it would be incompatible 
with most train controllers, espe- 
cially those using PWM techniques. 

If the signal was to be directly radi- 
ated, it could also be subject to 
interference from locomotive mo- 
tors, train controllers and so on. 

We are publishing your letter to 
see how much interest there would 
be from other readers in a project 
along these lines. 


and 3 only. I have omitted the circuit 
for display 4 so that display 3 only 
counts from 0-9. At switch onI would 
like to reset display 3 to 0 each time, 
as do displays 1 and 2 at switch on. I 
would appreciate it very much if you 
are able to supply any modifications 
to achieve this, as at present display 3 
displays random numbers at switch 
on. (R. M., Mount Duneed, Vic). 

* The modification required to auto- 
matically reset the third digit involves 
tying the J1 input (pin 4) of IC8 to 0V 
and connecting the load input (pin 4) 
of IC8 to pin 1 of IC4. You will need to 
cut some of the PC tracks to accom- 
plish this. sc 


SILICON CHIP magazine regularly describes projects which em, 
considered dangerous or even lethal if not used safel 
instructions in the articles. When working on these proj 
AC voltages or high voltage DC. If you are not confid 
advised not to attempt work on them. Silicon Chip Ри 
working on a project or circuit described in any iss: 
covered by patents. SILICON CHIP disclaims any 
equipment. SILICON CHIP also disclaims any liabil 


and by-laws. 


Advertisers are warned that they are responsible forthe contentof all advertisements and that they mustconform to the Trade Practices Act 1974 


WARNING! 


oras subsequently amended and to any governmental regulations which are applicable. 


iploy a mains power supply or produce high voltage. All such projects should be 
ly. Readers are warned that high voltage wiring should be carried out according to the. 
jects use extreme care to ensure that you do not accidentally come into contact with mains 
lent about working with projects employing mains voltages or other high voltages, you are 
blications Pty Ltd disclaims any liability for damages should anyone be killed or injured while 
iue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP. may be 
liability for the infringement of such patents by the manufacturing or selling of any such 
ity for projects which are used in such a way as to infringe relevant government regulations 
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Newnes Guide 

to Satellite TV 

Installation, Reception & Repair. By 
Derek J. Stephenson. First published 
1991, reprinted 1994 (3rd edition). 
This is a practical guide on the installation 
and servicing of satellite television 
equipment. The coverage of the subject is 
extensive, without excessive theory or 
mathematics. 371 pages, in hard cover at 
$55.95. 


Guide to TV & Video 
Teo! 


Ву Eugene Trundle. First published 
1988. Second edition 1996. 

Eugene Trundle has written for many 
years in Television magazine and his latest. 
book is right up date on TV and video 
technology. 382 pages, in paperback, at 
$39.95. 


Servicing Personal 
Computers. 


By Michael Tooley. First published 1985. 
4th edition 1994. 

Computers are prone to failure from a. 
‘number of common causes & some that 
are not so common. This book sets out 
the principles & practice of computer 
servicing (including disc drives, printers & 
monitors), describes some of the latest 
software diagnostic routines & includes 
program listings. 387 pages in hard cover 
at $59.95, 


The Art of Linear 
Electronics 


Ву John Linsley Hood. Published 1993. 
This is a practical handbook from one of 
the world's most prolific audio designers, 


with many of his designs having been 
published in English technical magazines 
‘ver the years. А great many practical 
circuits are featured – a must for anyone 
interested in audio design. 336 pages, in 
paperback at $55.00. 
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Produced by the Sony Service Centre. 
(Europe). 3rd edition, published 1995. 
Prepared by Sony's technical staff, this is 
the best book on compact disc technology. 
that we have ever come across. It covers 
digital audio in depth, including PCM 
adapters, the Video8 PCM format and А. 
DAT. If you want to understand digital 
audio, you need this reference book. 305 
pages, in paperback at $59.00. 


Power Electronics 

Handbook 

Components, Circuits 8 Applications, by 
F. F. Mazda. Published 1990. 
Previously a neglected field, power 
electronics has come into its own. 
particularly іп the areas of traction and 
electric vehicles. F. F. Mazda 

is an acknowledged authority on the 
subject and he writes mainly on the many 
uses of thyristors & Triacs in single and 
three phase circuits. 417 pages, in soft 
Cover at $59.95. 


Surtace Mount Technology 

By Rudolph Strauss. First published 
1994. 

This book will provide informative reading 
for anyone considering the assembly of 
PC boards with surface mounted devices. 
Includes chapters on wave soldering, 


soldering, component placement, 
leaning & quality control. 361 pages, in 
hard cover at $99.00. 


Radio Frequency 

Transistors 

Principles & Practical Applications. By 
Norm Dye & Helge Granberg. Published 
1993, 

This book strips away the mysteries of RF 
circuit design. Written by two Motorola 
engineers, it looks at RF transistor 
fundamentals before moving on to specific 
design examples; eg, amplifiers, 
oscillators and pulsed power systems. 
Also included are chapters on filtering, 
impedance matching & CAD. 235 pages, 
in hard cover at $95.00. 


Edited by F. F. Mazı 
1989. 6th edition. 
This just has to be the best reference book 
available tor electronics engineers. 
Provides expert coverage of all aspects of 
electronics in five parts: techniques, 
physical phenomena, material & 
components, electronic design, and 
applications. The sixth edition has been 
expanded to include chapters on surface 
mount technology, hardware & software 
design, semi-custom electronics & data 
communications. 63 chapters, soft cover 
at $120.00. 


Audio Electronics 

By John Linsley Hood. Published 1995. 
This book is for anyone involved in 
designing, adapting and using analog and 
digital audio equipment. Covers tape 


First published 


recording, tuners & radio receivers, 
preamplifiers, voltage amplifiers, power 
amplifies, the compact disc & digital 
audio, test & measurement, loudspeaker 
crossover systems and power supplies 
351 pages, in soft cover at $55.00. 


Understanding 

Telephone Electronics 

By Stephen J. Bigelow. 

Third edition published 1997 by 
Butterworth-Heinemann. 

This is a very useful text for anyone 
wanting to become familiar with the basics 
of telephone technology. The 10 chapters 
explore telephone fundamentals, speech 
signal processing, telephone line 
interfacing, tone and pulse generation, 
ringers, digital transmission techniques 
(modems & fax machines) and much 
more, Ideal for students. 367 pages, in 
soft cover at $49.95 (please note price 
rise). 
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By Rudolf Е, Graf & William Sheets. 
First published 1987. 
‘An easy-to-understand book for those 


who want to scramble and unscramble 
video signals for their own use or just 
want to learn about the techniques 
involved. It begins with the basic 
techniques, then details the theory of 
Video encryption and decryption. It also 
provides schematics and details for 
several encoder and decoder projects, has 
а chapter of relevant semiconductor data 
sheets and covers three relevant US 
patents on the subject of scrambling. 246 
pages, in soft cover at $34.95. 
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CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word. Display ads (casual rate): $25 per column 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 

To run your classified ad, print it clearly on a separate sheet of paper, fill out the 
form below & send it with your cheque or credit card details to: Silicon Chip 
Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to (02) 9979 


Enclosed is ту cheque/money order for 8. 
О Master Card 


or please debit my 


Card expiry date. 


FOR SALE 


C COMPILERS: Everything you need 
to develop C and ASM software for 
68НС08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086 or 
8096: $140.00 each. Macro Cross As- 
semblers for these CPUs -- 6800/01/ 
03/05 and 6502: $140 for the set. De- 
bug monitors: $70 for 6 CPUs. All 
compilers, XASMs and monitors: $480. 
8051/52 or 80C320 Simulator (fast): 
$70. Disassemblers for 12 CPUs only 
575. Try the C-FLEA Virtual Machine 
for small CPUs, build a "C-Stamp". 
Demo desk: FREE. All prices + $5 
p&p. Atmel Flash CPU Programmer: 
Handles the 89Cx051, the 89C5x and 
89Sxx series, and the new AVRs in 
both DIP and PLCC44. Also does most 
8-pin EEPROMs. Includes socket for 
serial ISP cable. Price: $189 » $10 
p&p. 20-pin SOIC adaptor only $70. 
Credit cards accepted. 
GRANTRONICS PTY LTD, PO Box 
275, Wentworthville 2145, Ph/Fax (02) 
9631 1236 or Internet: 
http://www.grantronics.com.au 


MAGNETIC CARD READER/WRITER: 
Program your own (swipe) cards. 
Reads/writes to all three tracks. Al- 
phanumeric to 1.5.О. standard 7811/2. 
$3,500. (03) 9729 8448. Mobile 0414 
539191. 


RTN Parallax Australia distributor. 
Parallax Basic Stamp modules BS1- 
IC, BS2-IC and BS1 chipsets all ex 
Stock. Carrier boards for the above 
also stocked. PicBus and StampBus 
modules also available. Guaranteed 
best pricing and technical back up. 
Email: nollet@mail.enternet.com.au 
Http://people.enternet.com.au/~nollet 
Ph/fax (03) 9338 3306 


MicroZed new Web page address: 
http://www.microzed.com.au/-microzed 


MicroZed has 4-gang mini EPROM 
ERASER $80 - ST. You find 24 volt 
DC 100mA. 
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MicroZed Computers 
PARALAX tsi 


&PIC Tools 
Scott Edwards Electronics 
microEngineering Labs & others 

Easy to leam, easy to use, sophisticated 
CPU based controllers & peripherals, 
with SUPPORT 


.RMIDALE 2350 (296 Cook's Ra) 
7 — may time out to Mobile 014 036775 


http://vww.microzed.com.au/-microzed 
Credit cards OK. Send two 45c stamps for info. 


$59! MONO. $239! COLOUR. VIDEO 
CAMERA MODULES. TOP QUALITY 
12 MONTHS WARRANTY! 32 x 
32mm 380 x 0.2 lux $59! 400 x 0.05 
lux SONY CCD $99! COLOUR 320 
TVL $239! 420 TVL ONLY $299! 450 
TVL ONLY $369! Japanese Optical 
GLASS (not plastic) Lens Elements, 
Lightweight Trouble-Free FRP Lens 
Holders. Opt/Acc: 14 Lenses 2.1 - 
12mm, MicroFine Zero Backlash Fo- 
cus. Infra Red Cut, Pass & Polarising 
Filters for Exposure, Focus & Glare 
control. 48 - 210 LED Infra Red Шиті- 
nators from $39. Our Range of Mod- 
ules & Cameras include 380 - 570 
Line Resolution, 0.2 - 0.05 lux IR 
sensitive, 50«dB S/N Ratio, TOP 
QUALITY 1/4" & 1/3" CCD Sensors 
with up to 437,664 Elements from 
SONY, SHARP & SAMSUNG, 28mm 
x 28mm PCBs, MICROPROCESSOR 
Digital Signal Processing Colour 
for SUPERB COLOUR RENDITION 
with TITLE. Discreet 36mm SQUARE 
Cameras $99 (see pix p51 EA Oct) 
DOME CEILING Cameras $99. Other 
equipment includes: Monitors, 
Switchers, Quads, Wireless TX/RX 
Audio/Video Modules, CCTV-TV An- 
tenna Interface Modules, Outdoor 
Camera Housings & Brackets, MULTI- 
RECORD PROCESSORS use one 
VCR to Record/Playback up to NINE 
FULL-FRAME FULL-RESOLUTION 
images, Automatic lris Japanese 
Lenses ONLY $79. Forget expensive 
& inflexible coaxial cable, use our 
1000 - 750 BALUNS ($15) to trans- 
mit VIDEO over twisted pair telephone 
or 300+ metres over common low- 
cost LAN computer cable. Many items 
are UNIQUE & unobtainable else- 
where. Before you buy Ask for our 
ILLUSTRATED DETAILED CATA- 
LOGUE/PRICE LIST with FULL 
SPECIFICATIONS & Application 
Notes. Allthings Sales & Services 
08 9349 9413 Fax 08 9344 5905. 
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BNEW 88-108MHZ 


ROLA Australia 


ВОЗОХ 314 Blackwood SA. 5051 088-2703175 


Printed Circuit Board Manufacture 

48-Hour service * High quality + Low prices 
1 offs to any 

Artwork design if required 

Call for obligation free quote. 

INSTANT PCBs, POBox 448, Avalon 2107 
Ph (02)9974 1189 Fax (02)9974 5491 


651 Forest Rd, Bexley 2207 
makes all the project PCBs 


published in SILICON CHIP 
and other Australian magazines 

Tel +61 2 9587 3491 Fax 9587 5385 
E-mail resradio@cia.com.au 


HOMEMADE GENERATORS: how to 
instructions. Eight pages free text and 
colour photos on the Internet at: 
http://www.onekw.co.nz/ 


UNINTERRUPTIBLE POWER SUP- 
PLIES: 800 watt and 2500 watt. Vari- 
ous power supplies and switchmode 
power supplies from 5-volt to 60-volt 
up to 60 amp. Mosman 0411 519968. 


PCBs MADE, ONE OR MANY. Low 
prices, hobbyists welcome. Sesame 
Electronics, Ph/Fax (02) 9554 9760. 
sesame @nettrade.com.au 


68НС11 & 68HC05 DEVELOPMENT 
SYSTEMS: Oztechnics, PO Box 38, 
lllawong, NSW 2234. Phone (02) 9541 
0310, fax (02) 9541 0734. 
http://www.oztechnics.com.au/ 


PIC COMPILERS and programmers 
(the best ones) are available from 
MicroZed. 


Advertising Index 
Altronics ..... 
Daycom 
Dick Smith Electronics ......... 14-17 
Emona ... 


Freedman Electronics 


Harbuch Electronics ..... 


Instant PCBs .. 


Jaycar .... 


Kalex... 


Rola Australia ... 


MicroZed Computers 


Printed Electronics... 


RCS Radio.. 


Salvation Army 


Scan Audio .... 


Silicon Chip Bookshop ............. 


Silicon Chip Binders/Wallcht OBC 
Silicon Chip Subscriptions ......... 8 


Zoom Magazine .... 


PC Boards 
Printed circuit boards for SILICON 
CHIP projects are made by: 


» RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
9587 3491. 


» Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone 
(09) 828 5730. 


A HOT SPOT FOR CHEAP PCB SUP- 
PLIES, raw stock, drills etc plus qual- 
ity manufactured boards is located at 
http;//www.accsoft.com.au/-acetronics 
or phone 02 9743 9235. 


CHRISTMAS LIGHTS controller gear 


(as seen in EA) available from Micro- 
Zed. 


PARALLAX PIC programmers, pro- 
fessional and hobby versions (the best 
ones) are available from Microzed. 


AUSTRALIA’S BEST AUTO TECH MAGAZINE 


Üt a great mag... 
but could you be 
disappointed? 


you could be disappointed. Sure, ZOOM has plenty of outstanding 
pictorials of superb cars, but it's much more than that. 


If you're looking for a magazine just filled with "how to" features, 
you could be disappointed. Sure, 200М has probably more "how to" 
features than any other car magazine, but it's much more than that. 


If you're looking for a magazine just filled with technical descriptions 
in layman's language, you could be disappointed. Sure, ZOOM tells it 
in language you can understand . . . but it's much more than that. 


If you're looking for a magazine just filled with no-punches-pulled 
product comparisons, you could be disappointed . Sure, ZOOM has 
Australia’s best car-related comparisons . . . but it's much more than 
that 


If you're looking for a magazine just filled with car sound that you 
can afford, you could be disappointed. Sure, ZOOM has car hifi that 
will make your hair stand on end for low $$$$ . . . but it's much more 
than that. 


If you're looking for a magazine just filled with great products, ideas 


and sources for bits and pieces you'd only dreamed about, you could be 
disappointed. Sure, ZOOM has all these . . . but it's much more than 
that. 


But if you're looking for one magazine that has all this and much, much more crammed 
etween the covers every issue, there is no way you're going to be disappointed with 
00M. Look for the December 1997/January 1998 issue in your newsagent 


From the publishers of “SILICON CHIP” 


Are your SiLicoN CHIP copies getting 
damaged or dog-eared just lying around 
in a cupboard or on a shelf? 

Can you find that particular issue you 
need to refer to? 


Keep your oes safe, secure and 

always available with SILICON CHIP 

binders: they're cheap insurance! 

v Easy to use 

м Economical 

v Each binder holds up to 14 issues, so you 
can also bind in those catalogs you're always 


losing, as well... 
v And they look good, too! 


Order by phone or fax from SiLicoN Cuip - or use the handy order form inside 


lata on a popular transistor, 
D or op-amp. Maybe the 
4000 or 7400 series ICs. 
you going to find the data? 


your SILICON CHIP/Jaycar Giant Data Wallchart. 
ation on selecting the right heatsink, testing 
regulators. Plus capacitor marking codes, 
codes, loads of computer information from RAM 
CI codes and computer port pin-outs . . . 
connector standards! All this in a glossy, 
for hanging in your workshop or study! . 


